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HOACHUTEJBHASA 3AIIMCKA

PaGouast nporpamma yueGHOTro npeameta «buosiorus» cocraBiieHa Ha OCHOBE
TpeGoBanuii K pe3yjabTaTaM OCBOEHHUSI MPOTPAMMBI  CPEIHETO o01ero
oOpazoBanust dDenepanbHOr0 rocyJapCTBEHHOTO OOpa30BaTEIbHOTO CTaHAapTa
cpemnero obmero oOpaszoBanus, DenepanbHON 00pa30BATEIHHOW MPOTPAMMBI
cpeaHero  obmero oOpazoBanus, denepanbHOl paboueil mMporpaMMmbl O
yueOHOMYy TmipeaMmery «buonorus», OpHEHTHpOBaHAa Ha LEJIEBbIE MPUOPUTETHI,
chopMmynupoBaHHble B pabouyed mIporpaMme BOCHHUTAHUS, B COOTBETCTBHH C
OcHoBHOI1 oOpazoBarensHoil mporpammoit COO MKOVY «Jluneit Ne 7 umenu
[ypsr Ko3y6 c. HoBo-lBanOBCKOTOY

Yuebnbiii npeamer «buonmorusy yriyonenHoro yposus u3ydenms (10-11
KJIaCChl) SIBJISIETCA OJHUM M3 KOMIIOHEHTOB NMpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxeHusm OI'OC COO npodunbHbIe
y4eOHbIE TIPEIMETHI, U3y4aeMble Ha YIUIyOJIEHHOM YpPOBHE, SBIISIIOTCS CIIOCOOOM
muddepennan  oOydeHHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHS U
OpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
oOLIMM, CPETHUM MPO(PECCUOHAIBHBIM U BBICIIUM 0Opa3oBaHueM. B To e Bpems
KOKIbII M3 3TUX Y4EeOHBIX MPEIMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MIPUOPUTETHOE pEIIEHUE O00pa30BATENIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAOILUX
3a/1a4, CBA3AHHBIX C MNpPOQOpUEHTAUUEld OO0Yy4YalIUXCi U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM OO0JacTHM HAay4YHOTO 3HAHMs, CBSI3aHHOTO C OMOJIOTHEH,
MEIULMHOM, SKOJIOTUEN, ICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeamety "buonorusa" naét npeacraBieHUe O HEIH
M 3a7a4ax M3y4deHusi yuyeOHoro npeamera «buonorus» Ha yriyOJIEeHHOM YpOBHE,
ompenensieT oOsi3aTelbHOEe (MHBApUAHTHOE) TMPEAMETHOE COJepKaHUe, €ro
CTPYKTYpUPOBAaHHME TIO pasfenamM W TeMmaMm, pachpeleieHue Mo Kiaccam,
PEKOMEHyeT MOCIEA0BAaTENIbHOCTh HM3YyYEeHHs] Yy4eOHOro Marepuana C Y4eToM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€HM, JIOTMKM Y4YeOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuarmuxcsi. B mporpamme mno Ouosioruu
peaii30BaH MPUHLUI TMPEEMCTBEHHOCTH C HM3y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarojgapss YemMy IPOCMATPUBAETCS
HAlpaBJICHHOCTh HA  MOCHEAYIollee pa3BUTHE  OMOJIOTMYECKUX  3HAHWM,
OpUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMS,
HKOJIOTUYECKOTO MBIIUICHHS], MPEJCTABIEHUNA O 3I0pOBOM oOO0pa3e >KWU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOILIEHHWS K OKpyXaromed mnpuponHoit cpene. B
porpaMMe Mo OMOJIOrMH TAKXKE MOKa3aHbl BO3MOXKHOCTH YYEOHOTO IpeiMeTa
«buonorusi» B peanmmzanuu  TpedboBanuit PI'OC COO K mMIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEIMETHBIM pe3yjibTaTaM OOy4YeHUs U B
(GopMUPOBaHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATENBHON AESITENHbHOCTU
oOydaromuxcsi M0 OCBOEHHUIO COJEp>KaHUs OMOJOTHMYEcKOro oOpa3oBaHHs Ha
YPOBHE cpeaHero obiiero 00pa3oBaHws.



VY4eOnsbiii mpenmer «buonorusi» Ha ypoBHE cpeaHero oOuiero oopazoBaHUs
3aBepuIaeT OMOJIOTMYECKOE O00pa3oBaHME B 1IKOJIE W OPUEHTHUPOBAH Ha
paciiipeHre U yriyOJeHue 3HaHUM o0y4arouuxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTMH, SMOPHUOIOTMM M OHOJIOTMHM DPAa3BUTHS,
TEHETUKH, CENEKIINH, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOTO YUEHHUS U KOJIOTUH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI U DBOJIOUMOHHBIA TOIXOAbl K H3YYCHHIO OHMOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, IBOJIOLUN OPraHMYECKOIo MHUpa Ha 3eMIle,
COXpaHEHHUs1 OHMOJOrMYecKoro paszHooOpa3us miaHeTsl. Tak, B 10 xmacce
M3Y4aloTCsd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHH H
OMOJIOTUN Pa3BUTHSI, TEHETUKH U CEJEKIHMH, OMOTEXHOJOTMH M CHUHTETHYECKOU
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHUS OOydaroumxcs mo OOTaHHWKE, 300JI0THH,
AHATOMMH, PU3NOJIOTHH YEIIOBEKA.

VYyeOubli  npenMer  «buosorus»»  mpu3BaH ~ 00ECIEUUTH  OCBOCHHE
oOyJaromuMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHLUIIOB U MPAaBUIL,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOEHHUU, MHOTrO00pa3sMM M OCOOEHHOCTSX KJETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCHCTEMBI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHMSIX B OMOJIOTUH, MPUKIIAIHBIX ACHEKTaX OMOJIOTMYECKUX 3HaHUW. J{is
pa3BUTUS M MOJAJEP)KAHUS HMHTEepeca OOydaloIUXcsi K OHOJOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOT0 MaTepuana B COJAEp>KaHUU MPOrpaMMBI
o OMOJIOTHUHU MPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBIICHUS W Pa3BUTHUS

TOM WIM HMHOW 00iacTh OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B peLICHHE BaKHEHIINX OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIEM.

[]eny u3ydenust yueOHoro npeamera «buonorus» Ha yriayOJ€HHOM YpOBHE —
OBJIaJIcHHUE  OOYy4YaloIUMUCS  3HAHUSMH O  CTPYKTYPHO-(DYHKUIHMOHAJIBbHOM
OpraHM3allMM JKUBBIX CHCTEM pa3HOr0 paHra U MpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K ONpPENEICHHON o0iacTu
Mpo)eCCUOHATILHON JIESITEIBHOCTH, CBSI3aHHOW C OWOJOTHEH, WIH K BBIOOPY
y4eOHOTr0 3aBeCHUS JIsl TPOJIOHKEHUST OMOIOTHYECKOro 00pa3oBaHus.

JlocTikeHue 1enM  u3yyeHuss ydeOHoro nmnpeamera «buonorus» Ha
yriyOJIEHHOM YPOBHE 00€CIIeUnBAETCS PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOEHHE 00YyYarOUIMMHCS CUCTEMbI OMOJOTMYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHILEMLHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
MpaBUJIaX, COCTABJISIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUpPa; O
CTPOCHUH, MHOI000pa3vM M OCOOCHHOCTSIX OHMOJIOTMYECKHUX CHCTEeM (KJIETKa,
OpraHu3M, MOMYJISILHs, BUJ, OMOreoleH03, Ouocdepa); 0 BHIJAIOLIUXCS OTKPBITHIX
U COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTHH;

O3HaKOMJIEHHE OOy4aroluXcs C METOJaMU IIO3HAHUS >KMBOW IPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HAyK (MOJIEKYJSIPHOH M



KJIETOYHOW OWOJIOTUH, 3SMOPUOJIOTUM U OHOJOTHUH PAa3BUTHS, TEHETHKU H
CeJIeKIMH, OWOTEXHOJOTMH U CHHTETHMYECKOW OHOJIOTUM, TaJCOHTOJIOTHH,
HKOJIOTHHU);  METOJaMU  CAMOCTOSITEJIBHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCCleIOBaHU B Jjabopatopud W B Tnpupoae (HaOdrojeHuEe, H3MEpEHHUeE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYarOIUMHCS YMEHUSIMHU: CAMOCTOSITEIBHO  HAXOAWTh,
AHAJIM3UPOBATh M HCIOJIb30BAaTh OMOJOTHYECKYIO HH()OPMALHMIO; MOJIb30BATHCS
OMOJOTHYECKONH TEPMHUHOJOTHEH W CHMBOJHMKOW, yCTaHAaBIUBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM W  COLMAIbHO-DKOHOMUYECKMMH U  3KOJOTHUYECKUMHU
npobieMaMu 4YeOBEYECTBa; OLICHUBATh MOCIEACTBUS CBOEH JMESITEIBHOCTU TIO
OTHOLIEHUIO K OKpYy)Kalouel MNpUpOJHON cpene, COOCTBEHHOMY 3I0POBBIO H
3IOPOBBIO  OKPYXAlOIIMX JIIoJel; OOOCHOBBIBaTH M COOJIIOJATh  MEpPHI
MpOPUIAKTUKA MH(EKIMOHHBIX 3a00JIEBaHMIA, TIpaBUia MOBEIEHUS B NPUPOAE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TMPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTeph30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE y O0YYAIOIIMXCS MHTEIJIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OHOJIOTUH, pEIIAEMBIMH €10 MpoOiieMaMu, METOJ0JIOTHen
OMOJIOTUYECKOTO UCCJIEI0BAHMS, IPOBEACHHUS AKCIIEPUMEHTAIbHBIX

WCCIICIOBAHUM,  pelieHuss  OMOJIOTMYECKUX  3ajay,  MOJEIUPOBAHUS
OMOJOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAHHUE y OOYYAIOIINXCs [EHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOE B
LIEJIOM U K OTJENbHBIM €¢ 00BbEKTaM U SIBICHUAM; (POPMUPOBAHHUE 3KOJIOTHUECKOH,
IFEeHETUYECKOM TpaMOTHOCTH, OOIIed KyJbTypbl TOBEIEHUS B  MPHUPOJE;
UHTETpaly eCTECTBEHHO-HAYYHBIX 3HAHUMH;

npuobpeTreHre  OOydYalONUMHUCS  KOMIETEHTHOCTH B PAallMOHAIBHOM
MPUPOJIOTIOIL30BaHUU (COOJIIOZICHUE TPaBW TOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, SKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI U 3JI0POBBS
OKpyXXarolmux Jiroaer  (cobmoaeHus Mep NpopUIaKTUKA — 3a00JI€BaHUM,
oOecnieueHre OE30MACHOCTH JKU3HEICATEIIbHOCTH B YPE3BBIUAHHBIX CHUTYaIUSIX
OPUPOJHOTO M  TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAaHUI U YMEHHM B MOBCEAHEBHOM KU3HH;

CO3JaHMe  YCJIOBMM  JJIA  OCO3HAHHOTO  BbIOOpa  OOYyYarolUMHUCS
VHIUBULYAJIbHON oOpa3zoBaTeabHON TPACKTOPUH, CIOCOOCTBYOIIEH
nocljieayronemMy npo(ecCHOHaTIbHOMY CaMOONPEIEICHUI0, B COOTBETCTBUHU C
WH/IMBHIyJIbHBIMI HHTEPECAMH U TIOTPEOHOCTSIMU PErroHa.

OO1ee yncao 4acoB, OTBECHHBIX HA M3ydYeHHUE OMOJOTUU Ha YTIITyOJIEHHOM
YpOBHE cpeaHero odmiero obpasoBanus, coctasiser B 10 kimacce — 102 gaca (3
yaca B HEJIETIIO).

OT6op opraHuU3aIMOHHBIX (HOPM, METOMOB M CPEACTB OOy4YEHUsS OMOJIOTHUU
OCYILIECTBIISIETCS C YYETOM CHEUU(UKU €ro CoJep KaHUsl W HaMpaBJIEHHOCTH Ha



OPOJOKEHHE OMOJIOrMYeCKOro 0o0pa3oBaHHsA B  OpraHU3alUAX  CPEAHETro
npo(ecCUOHaTBLHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM TIPU 0O0YYEHUHN OMOJIOTUU Ha YyriayOJCHHOM ypOBHE
ABJISIETCSl TIPOBEICHUE JIA0OPATOPHBIX W MpaKTUYECKUX padbor. Takxke yuactue
oOy4Jaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4e€OHO-HCCIIEOBATENbCKUX PadoT,
TeMaTUKa KOTOPBIX ONPEACNSIETCS YYUTEIEeM Ha OCHOBE HMEIOIIUXCS
MaTepUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBHIA.



COILEPKXAHUE OBYUYEHUA

10 KJIACC

ConepxaHue Mporpammsl, BBIIEIEHHOE KVYPCUBOM, HE BXOJHUT B MPOBEPKY
rocyapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpeMeHHas OMOJ0TUsl — KOMIUIEKCHasA Hayka. KpaTkas ucrtopust pa3BUTHS
Oouonoruu.  buonornueckne Haykd M U3y4aeMble ~HUMH  MPOOJIEMBI.
dyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOHCKOBBICE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHUH.

3HaueHue 6uosaoruu B (HOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kapTtuHbl Mupa. IIpodeccun, cBazanHbie ¢ Ouosiorueil. 3HaueHue OUOJIOTUU B
MPAaKTUYECKOM JIEATEIbHOCTH 4YeJOBEKa: MEIUIMHE, CEJIbCKOM XO3SICTBE,
MPOMBIIUIEHHOCTH, OXPaHe MPUPOIbI.

JleMoHCTpauumn

[MoptpeTnl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. T'apgeut, I'. Mennens, B. U. Bepnanckuii, . I1. I1aBnos, M. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, /. Yorcon, ®. Kpuk, /1. K. benses.

Tabauubl 1 cxeMbl: «CBsi3p OMOJIOTUM C APYTrMMH Haykamm», «Cucrema

OMOJIOTUYECKHUX HAYK).

Tema 2. )KuBble cuCTeMbI M UX H3y4YeHHE

XKuBble cucTeMbl Kak NOpeaMerT u3yudeHus Ouonoruu. CBOWCTBA JKHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCT,
CJI0XHOCTh W YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aIIMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alu >KUBBIX CHCTEM: MOJEKYJISIPHBIN, KJIETOYHBIH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 9KOCUCTEMHBIN
(buoreonenotnueckuit), Ouochepubiii. IIporecchl, NPOUCXOASIINE B KHUBBIX
cucremax. OCHOBHBbIE TpPHU3HAKK >KUBOTO. JKW3HB Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme >KMBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLINM.

N3ydenue xuBbIX cucteM. Meroasl Ouonornuecko Hayku. HaGmromeHue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alusA, MeTaaHanus3. [lonarue o 3aBUCUMON U
HE3aBUCUMOW IiepeMeHHOU. IlmanupoBanue »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas runorte3a. [lonaTtue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OLlEHKa JTOCTOBEPHOCTH MOJYYEHHBIX
pesynbTaroB. I[IpuumHBI HCKakKeHUs pe3ynapTaroB HKkcnepuMmenta. [loHsThe
CTaTUCTUYECKOTO TECTA.



JleMoHCTpanun
TaGmumsl 1 cxeMbl: «OCHOBHBIE TIPU3HAKK KU3HW», «buonornueckue

cucteMbl», «CBOHCTBa MKUBOM MaTepun», «YPOBHH OpraHu3alld >KUBOU
npupoasy, «CTpoeHuE >KUBOTHOM KIETKM», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJOBEUECKOTO opraHuszMay, «buoreonenos», «buochepa», «Metoasl
W3YYEHHUS )KUBOM IPUPOIBD».

O6opynoBanue:  naboparopHoe  000OpyAOBaHHWE s NPOBEACHHUSA
HaOJII0ICHU, N3MEpPEHUI, SKCTIEPUMEHTOB.

IlpakTuyeckass padora «lcrnonb3oBaHWE pAa3NUYHBIX METOAOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorus KJieTKn

Knerka — cTpykTypHO-(YHKIIMOHANIBHAS €IWHUIIA >KUBOTO. Mcropus
OTKpbITUsA KiIeTKu. Pabotel P. ['yka, A. JleBenryka. Kierounas reopus (T. lIBanH,
M. Ineitnen, P. Bupxo). OCHOBHBIC IOJOXEHUSI COBPEMEHHOM KJIETOYHOMU
TEOPUH.

Metoapl  MOJEKYJISIPHOM M KIETOYHOM  OMOJIOTHH:  MHUKPOCKOMMUS,
xpoMarorpadusi, 31eKTpodope3, MEeToJ MEUYEHbIX aTOMOB, Au(pdepeHInanTbHOe
LHEHTpU(PYTUPOBAHUE, KYJbTUBHUPOBAHUE KIETOK. M3yueHue QuKkcuposanHHvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvras muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

[Toptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K.
M. bap.

Tabauiel ¥ cxembl: «CBETOBOM MHUKPOCKOID», « IJIEKTPOHHBI MUKPOCKOID,

«VcTopus pa3BUTHSI METOAOB MUKPOCKOITHI.
OO0opyoBaHKe: CBETOBOM MHKPOCKOIN, MHKPOIpENapaThl PaCTUTEIbHBIX,

KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

IpakTnyeckas padora «/I3yueHue METOAOB KIETOYHOW OHOJIOTHH
(xpomarorpadus, snexkrpodopes, auddepeHManbHOe EHTpUyrupoBaHue,
[T1IP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKH

XUMHUYECKAN COCTaB KIIETKH. Makpo-, MUKPO- U YJIBTPAMHUKPOIIIEMEHTHI.
Bonma m e€ posib Kak pacTBOPUTEINs, pPEareHTa, y4acTue B CTPYKTYPHUPOBAHHH
KJIETKH, TEIUIOperyysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHUOIOrMyecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckre BelIECTBAa KIETKUA. buonornueckue mnoguMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OenkoBoi Monekyssl. [lepBuunas
CTpyKTypa Oenka, MenTUAHas CBs3b. BTOpUYHAs, TpeTUYHAs, YETBEPTUUHAS



CcTpyKkTyphl. [enatypamus. CBoiictBa OenkoB. Knaccudukamuss — Oenkos.
buonornueckue QpyHkmu 6enkoB. [lpuonsi.

YrneBonsl. MoHocaxapuabl, qYcaxapuibl, OJINTOCaxapuabl U
noyvcaxapuapl. OOmMA MIaH CTpoeHUsT W (PU3MKO-XUMHUYECKHE CBOMCTBA
yraeBo0B. buonornyeckue GyHKIMH yTIEBOIOB.

Jlumuael.  T'mapodumeHO-THIpOPOOHEIE  cBoiicTBa.  Kiaccudukanms
munuaoB. Tpurnunepunsl, ¢GocPoIUmuUIbl, BOCKH, CTEpOUIbl. buonornueckue
¢ysnkiun aununoB. OOmMe CBOMCTBA OMONOTHYECKMX MEMOpaH — TEKy4yecTb,
CIIOCOOHOCTH K CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxkneunnoseie kucnotel. JJHK n PHK. CTpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue gpynkuun JIHK.
Buner PHK. ®yuxunu PHK B kitetke.

Crpoenue moiiekynsl AT®. Makposprudyeckue cBsizsu B moiiekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIeHHBIE TEPEHOCUUKH, UX (DYHKIIUH B
KJIETKE. /[pyaue HyKeo3uompugocghamol (HT®). CekBeHupoBaHue
JHHK. Memoowst ecenomuku, mpanckpunmomuxu, npomeoMuKu.

CrpykrypHast Ouosiorusi: OMOXUMUYECKHEe U OMOPU3NYECKUE HCCIIEA0BAaHUS
cocTaBa H NPOCTPAHCTBEHHON CTPYKTypbl OuomolieKyd. Modenuposanue
CMpYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckull CuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

[Moptpetsr: JI. [Tonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

[uarpammel: «PacnipefeneHne XUMHYECKUMX  DJIEMEHTOB B HEXKHBOM

npupoze», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.
Tabmuubl 1 cxeMmsbl: «llepuoandeckass Tabivla XUMUYECKUX SJIEMEHTOBY,

«CTpoeHre MOJeKyJbl BOJbl», «BemiecTBa B coctaBe opraHu3zMoBy, «CTpoeHue
MoJIeKyJbl Oenka», «CTpyKTypbl O€nKoBOM Mojekyinb», «CTpoeHue MoJIeKyl
yraeBonoB», «CTpoeHue MOJIeKyd JUnuaoB», «HyKIenHOBBIE KHCIOTHIY,
«Ctpoenne monekyssl ATO».

OO0opyioBaHKE: XUMUYECKAsI TOCY1a U 000pyAOBaHHE.

JlaGopaTopnasi pabora «O0HapyxeHHe OEJIKOB ¢ TOMOIIbIO0 KaUeCTBEHHBIX
peaKuuin.

JlaGopaTopHas pabora «Mccnenosanue HYKJICHHOBBIX KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema S. CTpoeHue 1 QyHKUIMH KICTKH

Tunel KIETOK: JSyKapuoTHUecKass M Ipokapuornueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BaHUS KIIETKH.

CtpoeHne MpPOKAPUOTHYECKOW KiIeTKu. KierouHas crTeHka Oaktepuil u
apxewu. OcobGeHHOCTH ~ CTpOEHHMsSI ~ TeTepoTpodHOW U aBTOTpOodHOMI



MPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKAPHOT B OUOIICHO3AX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTHYECKOU KJIETKH.
[Ina3zmatuueckass wmeMOpana (mnasmaiiemma). CTpykTypa —IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTHYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysust, obnerucHHass nupdy3us), akTUBHBIA (MEPBUYHBIA W BTOPHYHBIHI
akTuBHBIN TpaHcrnopT). [lomymponumaemocts wmemOpansl. Pabora Hatpuii-
KaJIUEeBOT0 Hacoca. DHJAOIMTO3: MUHOIMTO3, (harouuTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpruOoB.

Huroruazma. Llutozons. [{utockener. JBrmwkenue nuromiazmbl. OpraHou bl
kieTk. OpgHoOMeMOpaHHbIE OPTraHOWIbl KIETKH: SHJIOIUIa3MaTHYeCKas CeTb
(BIIC), annapar I'onabmxu, JTU30COMBI, UX CTPOCHHE W (PYHKUMHU. B3anMocBs3b
OJIHOMEMOPAHHBIX OpraHOUJI0B KJIETKH. Crtpoenue IPaHyJISIPHOTO
perukyinyma. Mexanusm Hanpaenenus oenxos 6 IIIC. CUHTE3 pacTBOPUMBIX
oenkoB.  CuHTE3  KJIETOYHbIX  MeMmOpaH.  ['mankuii  (arpaHyJiIpHBIN)
sHAOIUIa3MaTHueckuil  petukynyM.  CekperopHas — (yHKkuus  anmapata
lonemxu. Moouguxayus 6enxos 6 annapame I onvoxcu. Copmuposka 6enkos
annapame [onvoxcu. TpaHcIOpT BewlecTB B KieTKe. Bakyonu pacTUTenbHBIX
kietok. Kinetounsit cok. Typrop.

[TosryaBTOHOMHBIE OpPTraHOUIbI KJIETKU: MUTOXOHJIPHH,
mnacTunbl. [Ipoucxodxcoenue  MumoxoHopuil U NIACMUO. Cumbuocenes
(K.C. Mepescrosckuii, JI. Mapeynuc). CtpoeHne U (QPyHKIIUM MUTOXOHIPUN U
wiactug. IlepBuyHble, BTOPUYHBIE U CIOXHBIEC IMJIACTH]IBI (POTOCUHTE3UPYIOLINX
3YKapuoT. XJIOPOMIACThI, XPOMOIIJIACTHI, JICHKOIIJIACTHI BHICIIIUX PACTECHUM.

HememOpanubie opranou sl kiaeTku CTpoeHue u PyHKIMU HEMEMOpPAHHBIX
OpraHOMJIOB KJIETKH. Pubocompl. lIpomesxcymounvie Gunamenmol.
MukpodunaMeHTsl. Akmunogvle MUKpoghunamenmol. MpiiieyHbie
KIIETKU. AKmMuHo8ble KOMNOHEHMbl HeMblUuleyHblX KiemoK. MHUKpOTpyOOUKH.
Knerounsii 1nentp. CrpoeHre U JIBWKEHHE KIYTUKOB U  PECHUYEK.
MuxkpotpyOouku uurtomnasmbel. Llentpuons. benku, accoyuuposanmvie ¢
MUKpoguramenmamu u Mukpompyoouxkamu. Momopuwie benxu.

SAnpo. Obonouka siapa, XpoMaTUH, KaproIjia3Ma, SAPHIIIKA, UX CTPOCHUE U
bynkuuu. SnepHbiii O0enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacmoIOKEHUE
XpOMOCOM B HUHTeppa3HOM siipe. JIdyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHvili
MPancnopm.

Krnerounsle BkitoueHnsa. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu
[Hoptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.
Tabmuubl 1 cxeMbl: «CTpoeHue 3YKapHOTUYECKOM KIETKW», «CTpoeHue

’KUBOTHOM KJIICTKI, «CTpOCHI/IC paCTHTeHLHOfI KIICTKN», ((CTpOCHI/Ie



MUTOXOHIPHUN», «Anpo», «CTpoeHrE NpOKaAPUOTHUYECKOUN KIETKN.
OO0opyoBaHKE: CBETOBOM MHMKPOCKON, MHKPOINpPENapaThl PaCTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIpEenaparbl OaKTepuanibHbIX KIETOK.

Jladoparopnasi pabGora «/I3ydeHHe CTpPOEHHsS KIETOK PpPAa3JIMYHBIX
OpPraHu3MOB).

IpakTuyeckasn padora «/I3yyeHue CBOWCTB KJIETOUHOH MEMOPAHBD».

Jladoparopnasi padora «lccienosanue IuiasMonusa M JCIUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX».

IIpakTuueckas pa6ora  «V3yueHune  JABMKEHUS  LUTOILIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U MPeBpAaIlleHHE YJHEPTUHU B KJIETKe

AccuMWIALIMS WM JUCCUMWIALMS — JBE€ CTOPOHBI MeTabonu3zma. Twumsl
oOMeHa BELIECTB: aBTOTPOQHBIM M TeTepoTpodHbIi. YuacTue Kuciaopona B
OOMEHHBIX TMpolieccax. DHEPreTMyeckoe oOecnedeHrue KIETKH: MpeBpalieHHue
AT® B 00MeHHBIX Tpolieccax. DepMEHTATUBHBIN XapaKTep pPeakiuil KIETOYHOTO
Metabonuzma. DepMeHThI, MX CTPOEHUE, CBOWCTBA U MEXaHWU3M JCHCTBUS.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. bemku-
AKTUBATOPbl M OEJIKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (hDepMEHTATUBHBIX
peakLmii OT pa3IUYHbIX (PAKTOPOB.

[TepBuuHbIii CUHTE3 OpTraHUYECKUX BEILECTB B KJIETKE.
DOTOCUHTE3. AHOKCUSEHHbIU u OKCU2EHHbIU gdomocunmes y
oaxkmeputi. Ceemocobuparowue nueMeHmsl U NUSMEHMbl PeAKYUOHHO20 YEeHMpA.
Pons xnopomnactoB B mporecce  gortocuHTe3a. (CBeToBas W TEMHOBas
dazpl. @omoovixanue, Cs., Co. u CAM-muner ghomocunmesa. IIpoayKTUBHOCTD
¢oTtocuHTe3a. BrausHue paznuuHblXx (AKTOPOB HA CKOPOCTh (POTOCHMHTE3A.
3HaueHue PoTocuHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepur, CepoOaKTEepUu, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpogykTel OpokeHHS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHAa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIN OOJIe3HEH.

AspoOHBIC OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOmMeHa.
[ToaroroBuTenbHBIN 3Tamn. [ THMKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TITFOKO3BI.



buonornueckoe okucieHne, Ui KJIETOYHOE JIbIXaHue. POIb MUTOXOHAPUM B
npoleccax ouosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanune. IHepeus membOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaszwvl. IlpenmylecTBa a’poOHOTO MYTH
oOMeHa BellecTB nepe aHadpoOHbIM. DD (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpaIuA

[Moptpetsl: JIxk. [Ipuctou, K.  A. Tumwupsaszes, C. H. Bunorpazackuii,
B. A. Ourensrapnar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u cxembl: «DOTOCUHTE3Y, « IHEPreTUUECKU 00Men», «bruocuHTe3
oenka», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

O06opyoBaHKE: CBETOBOM MHUKPOCKOII, O0OpYAOBaHHUE JJIsl MPUTOTOBIEHUS

MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEINapaToB.

Jladoparopnasi  pabora «l3yyeHue = KaTaaUTU4YECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl WU KaTanasbl)y.

JlaGopaTopnass pa6ora «/3ydeHne (QepMEHTATUBHOIO pPACIICIICHUS
MEPOKCHUa BOJIOPOJA B PACTUTEIbHBIX U dKUBOTHBIX KJIETKaX.

JlabopaTopnasi  pabora «CpaBHeHME  MmpoleccoB  (OTOCHHTE3a H
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE [TPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HaciencrBenHasi uHGoOpMaIus U peaju3anus ee¢ B KJIeTKe

Peakunn maTpuyHoro cunresa. [[puHINN KOMIIJIEMEHTAPHOCTU B PEAKLIMIX
MaTpUYHOrO CHHTe3a. Peanuzauusa HacneAcTBEHHON MHpopmanuu. I eneTnyeckuit
KoI, ero cBoucrBa. Tpanckpunumss — MarpuuHbli cuHTe3 PHK. Ilpuniune
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTb, AHTUNAPATIIEIIBHOCTD,
acumMMeTpudHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou xiemxe.
Hexooupyrowue PHK.

Tpancnauus u ee atanbl. Yuactue TpancnoptHeix PHK B Gnocunrese Oenka.
VYcnoBust OuocunTeza Oenka. KomupoBanue amMuHOKHUCIOT. Pons pubocom B
OnocuHTEe3€e OeKa.

Cogpemennvie npeocmasnenuss o cmpoenuu 2eHos. OpraHuzalus TeHoMa y
OPOKApUOT U 3YKAPUOT. Perymnsiuus akTUBHOCTH T€HOB y Mpokapuot. ['mmoresa
onepoHa (®. XKakob, XK. Mano). Monexynsapuvle MexaHuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pez2ynrayuu pabomul 2enos. Perynsiuns 0OMEHHbIX
MpoIECCOB B KieTke. Kietounsiii roMmeocTas.

Bupycel — HekieTouHble POPMBI )KU3HU U 00JIMraTHeie napasuTsl. CTpoeHue
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuopazos.
Obpamuas mpauckpunyus, peeepmasa, UHmezpasa.



Bupycubie 3a601eBaHus yenoBeka, )KuUBOTHbIX, pactenuid. CIIN, COVID-
19, conmanbHbBIC U METUITUHCKHUE TIPOOIJICMEI.

buoungpopmamura: unmeepayusa u ananuz oonvuiux maccusos («bigdata»)
CMPYKMYPHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoecpammupyemole ynkyuu 6enxos. Cnocodowvl 00cmasku 1eKapcma.

JleMoHCTpanun

[Toptpersl: H. K. Konbnos, /1. 1. UBaHoBCKHIA.

Tabaummet u cxembl: «bruocunres Oenkay, «I'eHeTnueckuit Koa», «Bupycom,

«baktepuodarmy.

IMpakTuyeckas padora «Co3gaHue MOJEIHN BUPYCay.

Tema 8. ) KN3HeHHBIN UK KJICTKH

Knerounslii 1mkn, ero mnepuoiabl W peryiasuusa. WHrepdaza u MHUTOS.
Oco0eHHOCTH TpoIecCCOB, IpoTeKaroumx B uHTepdasze. IloaroroBka KIETKH K
nenennto.  [lpecunteTndyeckuit  (MOCTMUTOTHYECKUM),  CHHTETHYECKUU U
MOCTCUHTETUUECKHH (MMPEMUTOTHYECKUI ) IeprUOAbl UHTEP(aA3hI.

Marpuunbii cunte3 JHK — permukanua. [Tpunnunsr perumkanun JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUIIAPAJUICIbHOCTD.
Mexanusm permmkanun JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — Kapuotum. J(umiougHeii u
raruiouHbelii  HaOboOpel  XpomocoM. ['omonormuynsie Xxpomocombl. IlosoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTaguu MUTO3a M NTPOUCXOJAIIME B HUX
npoueccsl. Tunbl MuTo3a. KaprokrnHe3 U UUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHUTO3a.

Perynsmusa mutrorudeckoro mukia kinetkd. [IporpamMmmupyemasi KieTodHas
ruoesb — arnomnTo3.

Knerounoe sinpo, xpomocoMmsbl, (yHKIIMOHAJIbHAs TeHOMUKA. Mexanuzmvl
npoaughepayuu, ouppepenyuposxu, cmapenus u eubearu kiemox. «l{ugpposas
KliemKa» — ouourn@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHcTpanuu

Tabnuiel U cxeMbl: «KU3HEHHBIN TTUKIT KIETKW», «Muto3y, «CTpoeHue

xpomocomy, «Perukanus [JHK».
OOGopynoBaHKe: CBETOBOM  MHUKPOCKON, MHUKponpenaparsl: «Muto3 B

KJIETKaX KOPEIIKa JTyKay.
JlabopaTopHasn padora «3yuyeHue XpPOMOCOM Ha TOTOBBIX
MHKponpenapaTax.
JlaGopaTopnass paobora «HaGnrogenne wwHTO3a B KJIETKAaX KOHYHMKA
KOpeIlIka Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u QyHKIHH OPraHU3MOB
buonoruueckoe pa3zHooOpasue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH ~ CTpOGHHMSI U JKM3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHbIE TIpUOBI, OJHOKJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHNanbHbIE OpraHU3MBl.

B3anmocBsA3p yacTeli MHOTOKIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanum pacreHuii. Tumbl pacTUTEIBHBIX TKaHeW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpPOCHHS,
GyHKUMNA U pacToIoKeHUs TKaHEH B opraHax pacTeHHUH.

TkaHW >KMBOTHBIX W 4YEJIOBEKA. THIIbI )KMBOTHBIX TKAaHEW: 3MUTEIUATbHAS,
COCIMHUTENbHASA, MbIlleyHas, HepBHass. OCOOEHHOCTH CTpPOCHMs, (DYHKIMI u
PACIIOJIOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHbIE M T€HEpATUBHBIE OpraHbl pacteHu. OpraHsl U
CUCTEMBI OPT'aHOB JKMBOTHBIX U 4esloBeKa. PyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3MoB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COCAUHEHUS] KOCTEH.

JIBl>KeHUE  OpraHu3MOB.  [IBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHME MHOTOKJIETOYHBIX PAaCTEHUN:
TPONM3MBl M HACTUHU. [[BM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbIlIeyHas cucrema. Pediiekc. CkeneTHple MBIIIIBI U UX padoTa.

IIuranne opranusmoB. lloryomieHue BOABI, YIVIEKMCIOTO ras3a M
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuTraHue XKMBOTHBIX. BHyTpuUIIONOCTHOE U
BHYTPHMKJIETOYHOE MNHILEBapeHue. I[InTaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NUIIEBAPUTENILHOIO TpakTa. IlnmeBapurensHble xenesbl. [IumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opraHu3MoB. JlpixaHue pacteHuil. JIpIXaHWE IKUBOTHBIX.
Huddysus razoB uyepe3 moBepxHocTh KieTku. KoxkHoe npixanue. [[pixarenbHas
noBepxHocTh. KabepHoe u Jn€royHoe jpixaHue. JIpixaHue MO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIOLUMOHHOE YCJIOKHEHHE CTPOCHHS JICTKUX
II03BOHOYHBIX JKMBOTHBIX. /J[pIxaTenpHas cucremMa desoBeka. MexaHusm
BEHTWIALIMM JICTKHUX y NOTUL W MJEKONUTAIIMUX. Perymauus apIxaHus.
JIpixaTenbHble 00bEMBI.

TpaHcnopT BEWIECTB y OpPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUU.
TpancnopT BemiecTB y JKHMBOTHBIX. KpOBEHOCHass cHCTEMAa U €€ OpraHbl.
KpoBeHnocHass cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyru kpoBooOpaieHusi. IBOIIOIUOHHBIE
YCIIO)KHEHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBbI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepAla u e peryisiuus.

Beigenenue y opraHu3moB. BeiaeneHune y pacrteHuid. BeiaeneHune y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opransl BbiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHOB BbIICIICHUS.
CBsi3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHHE
Hepona. OGpazoBaHrEe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M UUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUHU.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOM 3aUThI. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX HPOHU3BOAHBIE.
3ammTa opranu3zMa ot Oone3Hedl. UMmyHHas cucteMa uenoBeka. KieTouHblil u
TYMOpaJbHBIA MMMYHUTET. BpOXICHHBIH W NPUOOPETCHHBIN crenupuIecKuii
UMMYHUTET. Teopusi KiIOHadbHO-celeKTUBHOrO uMmyHutera (I1. Dpmux, .
M. bepuer, C. ToneraBa). BocnaiurenbHble OTBETHI OpraHu3moB. Poib
BPOKJICHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PasgpaxxuMocTe M peryjsiiusg y  OpraHu3MoB. Pasznpaxumocts y
ONHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3apaxumocTs H  peryisnus y
pactenuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHas cuctema u pedaekropHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y XKUBOTHbIX. OT/AENIBl TOJIOBHOIO MO3ra MO3BOHOYHBIX JXKUBOTHBIX. Peduiekc u
pedekTopHas 1yra. be3ycinoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopasibHast peryisinusl U SHAOKPUHHASI CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHONW CUCTEMBI M HMX TOPMOHBI. [lelicTBHE TOPMOHOB.
B3auMocCBsA3b HEPBHOW W HSHIOKPUHHOM cucTeM. [unoranamo-runodusapHas

cucTema.
JleMmoHCTpauumn
[Hoptpert: U. I1. I1aBnos.
Tabmunel  © cxeMbl: « O THOKJIETOUHEBIE BOJIOPOCIIN,
«MHuoroxkiierounsieBofopocn», «bakrepun», «lIpocrenmmey», «OpraHbl
LBETKOBBIX pAacTeHUN», «CUCTEMBI OPraHOB  ITO3BOHOYHBIX YKUBOTHBIX),
«BHyTpeHHee CTPOECHUEHACEKOMBIX», «Tkanu pacrenuin», «KopHeBbie

cucteMmbl», «CtpoeHue cTeOms», «CTpoeHHe JTUCTOBOM IUIACTUHKHY, «TKaHH
KUBOTHBIX», «Ckener uenoBekay, «[lumeBapurtenpHas cuctema», «KpoBeHocHas
cucremayn, «JlpixarenpHascucrema»,«HepBHas cucrema», «Koxay,
«MBplIeuHas cuctemay, «BBeiienuTenbHas CcUCTEMa», «HJIOKpPUHHAS
cucrema», «CTpoeHue MbIIbY, « UMMyHUTETY, « KHIlIeuHOMIONOCTHBIE», «Cxema
NUTaHusl  pacTeHui», «K KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», « CTpoeHUe IiaHapun», « BHyTpennee
CTpPOCHHE J0XKIeBOro uepBs», «HepBHas cuctema pridy», «HepBHas cuctema
narymkuny, «HepBHast cuctema npecMbikaronuxcs», « HepBHas cucrema ntumy,
«HepBHas cucteMa miiekonuTarmuxy», «HepBHas cuctema yenoBeka», «Pediexcy.
OO6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOTIpEnapaThl OJHOKIECTOYHBIX
OpTraHU3MOB, MUKpOIIpenapaThl TKaHEW, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMHU
HACEKOMBIX, UTJIOKOXKHX, JKUBBIE IK3EMILISIPhl KOMHATHBIX pacTeHUM, repOapuu
pacTeHU pa3HbIX OTAEIOB, BIIAXKHBIE MTPENAPATHI ) KUBOTHBIX, CKEJIETHI TIO3BOHOYHBIX,
KOJUIEKITUU OECTI03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa, 000pYAOBaHUE IS
JEMOHCTPALUA NOYBEHHOTO Y BO3AYIIHOTO MUTAHUS PACTCHUM,PACILICTIIEHUS




Kpaxmasia 1 OeJKOB MO JeHCTBUEM (PEPMEHTOB, 000PYI0BAHHE IS AEMOHCTPALIUU
OTIBITOB 10 U3MEPEHUIO KUZHEHHOM EMKOCTH JISTKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIEIH FOJIOBHOI'O MO3Ta Pa3iIMyYHbIX )KMBOTHBIX.

JlabopaTtopHasi padora «l/3yueHue TkaHel paCTCHUN.

JlaGopaTopHasi padora «l/3yuyeHne TKaHEeH )KUBOTHBIX».

JlabopaTtopHasi padora «l/I3yuyeHue opraHoB [IBETKOBOI'O PACTCHU.

Tema 10. PazmHoOKeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe (BKJIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Gecnosoro  pa3MHOXKEHHUS:  TOYKOBAaHUE,  CHOPYJIISAIMS,
¢parmeHTanMsl, KIOHUPOBAHHE.

[TonoBoe paszmuoxkenue. IlonoBbie kieTku, win ramersl. Meito3. Craguu
Mmeio3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI
MeHo3a W IIOJIOBOrO Iporecca. Melo3 M ero MecTo B >KM3HEHHOM IHKIIE
OpraHU3MOB.

IIpenzaponpiieBoe pa3BuTHE. l'amMeTroreHe3 y JKMBOTHBIX. IlosioBbIE
xene3bl. OO0pa3oBaHuEe U pa3BUTHE IMOJIOBBIX KJIETOK. CriepMaTOreHe3 U OOreHes.
CtpoeHue MoJoBbIX KIETOK.

OmnoaoTBOpeHHEe W SMOPHUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CriocoObl
OILUIOZAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHUONOTHS —
HayKa O pAa3BUTUU OPraHU3MOB. Mopgoecenez — o0Ha u3 2nasuvix npobdiem
ambpuonoeuu. Kouyenyus mopghoeenos u mooeau mopghoeeneza. Craauun
AMOpHOreHe3a KUBOTHBIX (Ha mpumepe Jsarywku). [poOnenwe. Tumsl
npoOneHus. /lemepmunuposanuoe u HeOepMuHuposanHoe opobaenue. bracmyna,
munst  Onacmyn. OcoOEHHOCTH JpOOJICHUS] MJICKOMUTAIOMUX. 3apOJIbIIIEBbIC
JUCTKH (TacTpyJisiius). 3akjajka OpraHOB M TKaHEH M3 3apOJbIIIEBBIX JHCTKOB.
B3aumHoe BnusHHME dYacTel pa3BUBAIOLIErocs 3apojplma (3MOpHOHATIbHAS
UHAYKIUSA). 3aKIaJKa TUIAHA CTPOEHHUS KUBOTHOTO KaK pe3yJbTaT HepapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha HSMOpHOHATBLHOE PA3BUTHE PA3THUYHBIX
(haKTOpOB OKPYKAIOIIECH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuonanbublii nepuoa. Ilpsmoe u
Henpsimoe pa3BuTue. Pa3zBute ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bHOJOrMyeckoe 3HA4Y€HHE NPSIMOTr0 W HENPSIMOIo
pa3BUTHS, UX PACHpOCTpaHEHHE B mIpupoje. Twumsl pocTa XKUBOTHBIX. PaKTOPHI
PETYJISILIMUA POCTa KUBOTHBIX U uesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4enoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3smHoxxenune u pasutue pactenuil. ['ametrodur m cnopodur. Meito3 B
KU3HEHHOM IMKJe pacTeHuid. OOpa3zoBaHue crmop B Mpolecce Meio3sa.
l'amerorene3 y pacreHuid. OIUIOQOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OII0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.



MexaHu3Mbl peryJALUyd OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.
JdeMoHCcTpauu

[Toptpertsl: C. I'. HaBamwun, X. [lIneman.

Tabmunbr u cxembl: «BereratnBHOe pa3MHOXeHHE», «THIBI Oecmoaoro

pa3MHOXEHUA», «Pa3MHOXXEHUE XJIAMUJIOMOHANbDY, «Pa3MHOKEHUE HBIJICHBDY,
«Pa3zmHoxeHue tunpe», «Mehos», «Xpomocomely, «l'ameTtorenesy», «CtpoeHue
SMIEKIETKH W crepmaro3onaa, «OCHOBHBIE CTaIuM OHTOTeHe3a», «lIpsMoe u
HETpsIMOE pa3BUTHE», «Pa3BUTHE MaHCKOro Kyka», «Pa3BuTue capaHum»,
«Pa3BuTne NATYMIKW», «JIBOWHOE OIUIOJOTBOPEHHUE Yy IIBETKOBBIX PACTCHUN,
«CtpoeHune ceMsH OJHOJOJBHBIX U JABYJOJBHBIX pacTCHUI», « KU3HEHHBIN ITUKI
MOpPCKOM  KamycCTbl», <OKW3HEHHBIM 1HKIT MXa», <« KU3HEHHBIA LUK
ManoOpOTHUKAY, « KU3HEHHBIN LIUKII COCHBDY.

OO06opynoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl SIHIEKIECTOK H
CIIEpMAaTO30UI0B, MOAENb « LUK pa3BUTHS JISATYIIK.

JladoparopHnasi padora «l3yueHue cTpOECHH IOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIpenapaTax.

IIpakTHueckass padoTa «BbIsABIEHHE NPHU3HAKOB CXOJCTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

Jladoparopnasi paGora «CTpoeHHE OpPraHOB pPAa3MHOXKCHHUS  BBICIIUX
pacTEHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH
OPraHM3MOB

Hcropust CcTaHOBIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PaOoTsl
I'. Menpnens, I'. ne ®puza, T. Moprana. Poinb OT€4ECTBEHHBIX YUCHBIX B Pa3BUTHHU

renetuku. Pabotel H. K. KonbrioBa, H. U. BaBunosa, A. H. benosepckoro, I
. Kapneuenko, 0. A. ®umunuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE  TI'€HETUYECKUE TIOHSATUS U  CUMBOJBL.  ['OMOJIOTMYHBIE
XPOMOCOMBI, aJJIeJIbHbIE TE€HbI, aJbTEPHATUBHBIC TMPU3HAKH, JTOMUHAHTHBIN H
PEIECCUBHBINA TMPU3HAK, TOMO3WUTOTa, TE€TEPO3UTOTa, YUCTAsl JUHUSA, TUOPHUIBI,
reHoTur, (eHotun. OCHOBHBIE METOABbl TEHETHKU: T'MOpPUI0JIOTHYECKUA,
LIATOJIOTUYECKU I, MOJICKYJIIPHO-TEHETUYECKUM.

JdeMoHcTpanuu

IToptpersl: I'. Mengens, I'. ne @pu3, T. Mopran, H. K. Konsumos, H.
N. Basunos, A. H. benozepckuii, I'. [. Kapneuenko, 0. A. ®ununuenko, H.
B. TumodeeB-PecoBckutii.

Tabsuibl U cxeMbl: «MeTo bl TeHETUKNY, « CXeMbI CKPEIIUBAHUS.

JlabopaTopnast pa6ora «J/lpo3opmia Kak OOBEKT TI'€HETHYECKUX
HCCJICIOBAHUI.

Tema 12. 3axoHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenmBanue. I[lepBeiii 3akoH MeHmens — 3aKOH
eanHooOpa3usi THOpUAOB mepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoi



3aKOH MCHI[GJ'IH — 3dKOH pacCHICIICHUA IIPU3HAKOB. ]_[I/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI
MOHOFI/I6pI/IIIHOFO CKpCUIIBaHU:I. I'nmiore3a YUCTOTHI raMeT.

AHanu3upyolee CKpEIIMBaHUE. [TpomexyToUHBIM XapakTep
HaclieoBaHusl. Paciienienrne npu3HakoB MPU HEMOJIHOM JTOMUHUPOBAHUHU.

JlurubpupHoe  ckpeniuBaHue. Tpetwil 3akoH MeHaens —  3aKOH
HE3aBHUCHUMOI'0O HacJICIOBAHUS MPU3HAKOB. [utonoruueckue OCHOBBI

TUTHOPUIHOTO CKPEIIMBAHMS.

CuerieHHoe HacnenoBaHue npuszHakoB. Padotsr T. Moprana. CuersieHHOe
HAaCJICIOBAaHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy T'€HaMH. XPOMOCOMHAs
TE€OpHs HACJIEACTBEHHOCTH.

I'enetuka nmosa. XpoMOCOMHBIM MEXAHU3M OTIPEACICHUS M0J1a. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN K FeTEPOTaMETHBIN T0JI. | eHeTnueckast
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnetoBanre npu3HaKoB, CLEMJIEHHBIX C MTOJIOM.

I'enotun kak wnenoctHas cucrema. llneroTrponus — MHOXECTBEHHOE
JIecTBUE TeHa. MHOXXECTBEHHBINM anjenu3M. BzaumojeiicTBUe HeaUICIbHBIX
reHoB. KoMmmiementapHocTs. Onucras. [Tonumepus.

['eHeTMyeCKUMI KOHTPOJb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a
Takke (U3NOJIOTHYECKUX TIPOILIECCOB, IOBEICHUS W KOTHUTHUBHBIX (DyHKITHH.
I'eneTnueckue MexaHU3MBI CHMOMOIeHE3a, MEXaHU3MbI B3aMMOJACUCTBUS «XO3STHH
— TapasuT» U «XO3IUH — MHUKpoOHOM». ['€HeTHUeckHWe acneKThl KOHTPOJIS U
M3MEHEHHUsI HaCJIeICTBEHHON HH(POPMAIIMH B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.

JlemoHcTpanuu
[Toptpertsl: I'. Mennens, T. Mopran.
Tabauuel u cxembl: «IlepBriil U BTOpoit 3akoHbl Menaens», « Tpetuii 3aKkoH

Mengens», «AHaIM3HUpYyOLIEe CKpelnBaHuey, «HemnomHoe ITOMHUHUPOBAHUEY,
«CleruieHHOe HacleJOBaHUE IIPU3HAKOB Yy Apo30¢uiaby, «l'eHeTHkKa ToJiay,
«Kapuotun 4enmoBeka», «Kapuotun apozodunb», «Kapuotum nOTHID,
«MHOX€ECTBEHHBIN ajlJIenu3M», « B3auMo1eiCTBUE TEHOBY.

OO6opynoBanue: MOJENb ISl JIEMOHCTpAIlMi 3aKOHOB €JIMHOO0Opa3us

ruOpUIOB TMEPBOTO TMOKOJEHHUS U pPAaCIICIJICHUs] MPU3HAKOB, MOJENb JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBUCHUMOTO HACJEIOBaHUS MPHU3HAKOB, MOJENb IS
JEMOHCTPAIMU CIICTNICHHOTO HAacClIeZIOBaHUS TPU3HAKOB, CBETOBOW MHKPOCKOTI,
MUKponpenapar: «Jpo3odumnay.

IpakTnyeckas padora «/3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30(PHITBD».

IpakTunyeckas  padora «/3ydyeHue  pe3yiabTaToB  AUTHOPUIHOTO
CKpEIIUBaHUA Y IPO30(DHUITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoruna u cpeAsl npu  (HopMHpoBaHMM (HEHOTHMHA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NMpPU3HAKU. Bumabl
M3MEHYMBOCTU: HEHACIJIEACTBEHHAsI U HACJIEICTBEHHAs!.



MoaundukanmonHas H3MEHYUBOCTh. Ponb cpeasl B (opMupoBaHUU
MOAU(PUKALUOHHON M3MeHurBocTH. HopMa peakiuu npusHaka. BapuannoHHbIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHOM
U3MEHYUBOCTHU.

I'enoTunuyeckas M3MEHYUBOCTbD. CaoiicTBa T€HOTUIIUYECKOU
W3MEHYMBOCTH. BHIIBI T€HOTUIIMYECKOM W3MEHYMBOCTU: KOMOWHATUBHAS,
MYTAaI[MOHHAS.

KomOuHaTtuBHas W3MEHYMBOCTh. Mei03 M TOJIOBOM IMpollecC — OCHOBA
KOMOMHATUBHON U3MEHUMUBOCTU. P0OJTb KOMOMHATUBHON M3MEHYUBOCTHU B CO3/ITaHUU
T€HETUYECKOT0 pa3HOOOpa3usi B Mpejeiax OJJHOTO BUA.

MyTaimoHHass W3MEHYHUBOCTh. BuAbl MyTanuii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYLMPOBAaHHbIE MyTauuu. fnepHeie U
nuTOoIUIa3MaTudeckue Myranuu. CoMaTndecKue W MmoJioBble MyTanuu. [IpuanHb
BO3HUKHOBEHUSI MyTaluid. MyTareHbel W WX BIWSHAE€ Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IMpolecca. 3aKOH TOMOJIOTHYECKHUX pPSIOB B
HaciencTBeHHoi maMenunBoctd (H.U. BaBumnon). BHesnepHas W3MEHYUBOCTH U
HACJIEICTBEHHOCTb.

Onuzcenemuxa U INUCCHOMUKA, POJb dNULEHEeMUYEeCKUxX (aKxmopos 8
HAC1e008anuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpauumn
[Toptpertsl: I'. ne @pus, B. Morauncen, H. 1. BaBunos.
Tabmuiel 1 cxembl: «Buasl  u3meHuunBoctn», «MonudukainronHas

W3MEHYUBOCTHY, «KoMOMHATUBHASIN3MEHUMBOCTE»,  «Meiho3y,
«OmnonorBopeHuey, «I eHeTHUecKue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTammin.
OO06opynoBaHue: )KUBbIE M TepOapHbIe YK3eMIUISIPhl KOMHATHBIX PACTCHUH,

pucyHku (potorpadun) )KUBOTHBIX C pa3IMYHBIMU BUAAMH H3MEHYUBOCTH.

JlaGopaTopHas paodora «lccnenosanue 3aKOHOMEPHOCTEU
MOJIU(DUKAIIMOHHOW HW3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psAla WU
BAPUALIMOHHOU KPUBOI».

IpakTnyeckass padora «Myrtanquun y apo3ouibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapuotun uenoBeka. MexayHapoHas mporpaMma HCCIEIOBAHUS T'€HOMA
yenoBeka. Meronbpl  M3y4YeHUS ~ IEHETMKM  4YeJIOBEKAa: T'€HEalOTMYEeCKUu,
OJIM3HEIIOBBIH, LIUTOTCHECTUYECKHUM, MONMYJIIHMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUI. CoBpeMeHHOE OTpeAeIICHUE TE€HOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOULIBIO
[T11P-ananu3a. HacneacTBenHble 3a001eBaHus YeioBeka. [ eHHbIE 1 XpOMOCOMHBIE
Oone3HM uYejoBeKa. boOne3HM ¢ HACIEACTBEHHOM MPEapacroiioKEHHOCTHIO.
3HaueHuEe MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICUEHUH T€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHYeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC



KJIETKU. [TOHSTHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl MCCIEIOBAHUNA B
o0JacTy peJakKTHPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (akTopbl MOBBILIEHHONM YYBCTBUTEIBHOCTH YEJIOBEKAa K
(pu3znyecKoMy M XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXKarollel cpelpl. I'eneTnueckas
PEIPACIIONOKEHHOCTh YEJI0OBEKA K aTOJIOTHSIM.

JleMoHCTpanun

Tabaunel u cxemsl: «Kapuotun venoBeka», «MeToabl U3yYEHHs] T€HETUKU
yesioBeKay, «l 'eHeTnueckue 3a001€BaHNsI YEITOBEKAY.

IpakTHyeckas padora «CocTaBIeHUE U aHAIU3 POJOCIOBHON.

Tema 15. Cesnekniusi Oprann3mMoB

JlomecTuKanus M CEJIEKLUA. 3apOKICHHE CEJIIEKUUU W JOMECTHKALUU.
Yuyenne H. WM. BaBwioBa o IlleHTpax mNpOUCXOXKACHUS M MHOT00Opa3us
KYJBTYPHBIX pacTeHUi. Poip celleKUMH B CO3MaHUU COPTOB PACTEHHUU U IIOPOJ
#uBOTHBIX. CopT, mnopoma, mTamMMm. 3aKOH TOMOJIOTMYECKHUX PSIOB B
HacleAcTBeHHOM wu3MeHuuBoctu H. WM. BaBuioBa, ero 3HaueHue  JJIsl
CEJIEKIMOHHOU padoTBhI.

Metonabl ceneKuoOHHOW padoThl. M CKyccTBEHHBIM OTOOP: MAacCOBBIA U
VHIUBU1Y AJIbHBIM. OTansl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnreiTanne
IpOU3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHINY C IOMOIIBIO OIICHKU
¢dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIICKIIMOHHOW  paOoThI.
PaananroHHBIN M1 XUMAYECKUM MyTareHe3 Kak MCTOYHMK MYTAlMi y KYJbTYPHBIX
dopm opranuzmoB. lcnonb3oBaHME TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexkomOuHaHTHBIX JIHK 11t mosmydeHus nexoqHoro Marepurania Jisl CEICKIIUH.

[Tonyuenue TTOJTUTIJION/TIOB. BuyTpuBugoBas TUOPHIN3ALINSL.
brnuskoponcTBeHHoe — cKpemmBaHue, Wik UHOpuAMHT.  HeponactBeHHOE
CKpelniuBanue, win aytopuaunr. ['ereposuc u ero mpuuuHbl. lMcnonb3oBaHue
rereposuca B cenekuuu. OtnaneHnas rubpunusanus. [Ipeomonenue Oecrimoaus
MEKBUOBBIX THOPUAOB. JIOCTHIKEHUS CENEKITUU PACTEHUM U )KUBOTHBIX. «3e1eHas
DesoIOYULY.

CoxpaHeHre U U3yYECHHE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX  poauWyed  JUIsl  CO3JaHUsS  HOBBIX COPTOB U THOPHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBbTYp. M3yuenue, coxpaneHue u ynpaeieHue
2EHeMUYeCKUMU PeCypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax VAVHUEHUs CYUeCmeyiomux U CO30aHUsi HOBbLX NOPOO, TUHUL U KPOCCO8, 8
MOM uucie ¢ HNPUMEHEeHUeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL,
nepeoosulx uoell U NepCnekKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

Ioprpersl: H.  W. BaBunos, WM. B. Muuypun, 1. [l. Kapneuenko, II.
I1. JIykwssanenko, b. JI. Acraypos, H. bopnoyr, 1. K. bensies.

Tabmuiel  u cxeMbl: «LleHTppl NPOUCXOXKACHUS HW  MHOTO0Opa3us




KYJbTYPHBIX PacTeHHiI», «3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOM
U3MEHUHUBOCTIY», «MeToasl cenekiuny, «OTnancHHas ruopuau3aims»,
«MyTarenes».

JlaGopaTopHasi padora «/3yyeHue copToB KyJBTYPHBIX PACTEHUN U IIOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3y4eHue METON0B CEIIEKLIMA PACTEHUI.

IIpakTnueckasi padora «IIpuBuBKa pacTeHUN».

Okckypeusi «OCHOBHBIE METOJBl U JIOCTMIKEHUS CEJIEKLIUU PAaCTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO3SUCTBO, B Ja0OpaTOPHUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuoTrexHo10rus ¥ CHHTETHYECKAasi OMOI0THS

OOBEKTHI, UCIONb3yEMble B OWOTEXHOJOTHH, — KIETOYHBbIE M TKAHEBbHIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 150, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHONOTHs:  XJeOOonevYeHne, IMOJNyUYEeHUE KHUCIOMOJIOUYHBIX IPOJIYKTOB,
BUHOJENUE. Mukpobuosornueckuii cuHTe3. OOBEKTHl MUKPOOUOJOTUUECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHre TEXHOJIOTM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO IOJIYYEHUS] OPTaHU3MOB U X KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Knerounasa nHxeHnepus. MeToapl KyJabTypbl KJIETOK U TKAHEW PACTEHUU U
#AUBOTHBIX. Kpuobanku. Comarnyeckas THOpUAU3aLUAS W COMATHUYECKHM
sMOpuorene3. Mcnonab30BaHWE TalIOWIOB B CENEKIUMU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKIOHAIbHBIX U NOJAUKIOHATILHBIX
anmumen 6 Meduyune. VICKyCCTBEHHOE OIUIONOTBOpeHHE. PexoHCTpyKIUs
SUUEKIETOK W KJIOHUPOBAaHME JKUBOTHBIX. MeETOH TpaHCIUIAHTAUUU  SIAEP
KJIETOK. TexHonocuu 0300po6ieHuUs, KyIbMUGUPOBAHUL U MUKPOKIOHAILHO2O
DPA3MHOIICEHUSL CENbCKOXOZAUCTNGEHHBIX KVIbMYP.

XpoMOCOMHass M TE€HHas HHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
koHcTpyupoBanue pexkomOouHanTHbeix JIHK. Cosdanue mpanceennvix opeanusmos.
JlocTrkeHuss W NEPCHEKTHUBBI  XPOMOCOMHOM M TIE€HHOM  MH)KEHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE TPOOIEeMbl FTEHHOW MH)KEHEPUH.

MenunuHckue 6uotexHosioruu. [loctrenomuas nudponas meaunuHa. [11P-
JTUarHoctTuka. MeTa0oJIOMHBIM aHaldu3, TEeHOLECHTPUUYECKUN aHaIn3 MpoTeoMa
YelIoBeKa ISl OLUEHKH COCTOSIHHUSL €ro 3J0pOBbi. lCIonb30BaHME CTBOJIOBBIX
kineTtok. TapretHas Tepanusi paka. 3D-Oumoummxkenepust it pa3pabOTKH
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/IaHUS KOMIIJIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJIOTHHA TPEXMEPHOro OMOMpHHTHHTA U ckad@oaruHTa
JUISL PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEAULINHBI.

Co3naHue BEKTOPHBIX BaKIMH C IeJbl0 o0OecreuyeHruss KOMOWHUPOBAHHOM
3ammThl OT Bo30yautenert OPBU, ycraHoBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepskaimx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE



3a00JIEBAHUS Y€EI0BEKA U )KUBOTHBIX.
JleMoHCcTpauu
Tabauibl 1 cxeMbl: «VICnob30BaHIEe MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM
IPOU3BOJICTBEY, «KieTouHass HHKEHEpHs», «I eHHAs HHKESHEPHUS.
JlaGopaTopuas padora «/I3yueHre 00beKTOB OMOTEXHOIOTUN.

IIpakTuyeckas padora «lloayueHne MOJIOYHOKHUCIBIX IPOLYKTOBY.
IKcKypeust «broTexHonoruss — BaXKHEWIIas MPOU3BOAMTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS
00yJaroIMMUCS TPOTrPaMM CPETHEro 00IIIero 00pa30BaHus: TUIHOCTHEIE,
METaINpeIMETHBIE U TPEIMETHBIC.

B cTpyKkType MMYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTrpaMMbl IO OMOJIOTHUU
BBIJICJICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE O00YyYaroUUMUC POCCUNUCKON
IrPaXXIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
u CaMOOTIPEICIICHUIO, HaIuYUe Momusayuu K 00y4YEeHUIO0
OMOJIOTHH, YyeleHanpasieHHoe paszeumue BHYTPEHHUX YOEKIECHUM JTUYHOCTH Ha
OCHOBE  KJIIOUEBBIX IIEHHOCTEH U  HCTOPUUECKUX  TPATULMN  pa3BUTHUS
OMOJIOTUYECKOTO  3HAHWS, 20MOBHOCMb U CHOCOOHOCHMb  00YyYarouuXcs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, MPUCYIIUMHU CHCTEME OHOJIOTMYECKOro 0Opa3oBaHMs, Haluyue
NnpasoCoO3HAHUs DKOJOTUYECKOU KYIBTYPhI, CHOCOOHOCMU Ccmasums UEIH WU
CTPOUTH >KU3HECHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOSHUS MTPOTPaMMBbI IO OMOJIOTUU TOCTUTAIOTCS
B CIMHCTBE YYEOHOW U BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUSI, CAMOBOCIUTAHUS H
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TO3WIMM JUYHOCTH, MATPUOTHU3MA U
YBOKEHUSI K 3aKOHY W MPABOMOPSJIKY, YEJIIOBEKY TPYyJa M CTapIIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)XEHUS, OEPEKHOTO OTHOILICHHS K KYJbTYPHOMY HACIECIUI0 U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOIE U
OKpY’Karolen Cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOro mpeamera «buosnorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMON I[@HHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE PealM3allii OCHOBHBIX HalpaBJICHUMN
BOCIIUTATENBHOU JIESITEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU O00YYaIOIIErocss Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHUE CBOMX KOHCTUTYIHMOHHBIX IIpaB H 06}ISaHHOCTCI>’I, YBaXXCHHUC
3aKOHa U IMpaBOIIOpAAKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH YyUeOHBIX M MO3HABATENbHBIX 3a/1a4, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENEATh COOCTBEHHYIO TO3HUIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €¢;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLMAIBHBIM TTOJ0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IMPOLECCE COBMECTHOIO BBINOJHEHHS
y4eOHBbIX, TI03HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBaKUTEIHHOTO
OTHOLIEHUSI K MHEHMIO OIMOHEHTOB TPU OOCYXKJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JAEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTh POCCHUICKOU rPaXJaHCKOU VUJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU IEPEL
Ponunon, ropmoctu 3a cBOM Kpal, CBOXW PoOIauHY, CBOWM S3BIK U KYJIBTYpY,
MPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACICIUID W  NaMSITHHUKaAM
NPUPOJBI, TOCTWKEHUAM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TPYAC,

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YUYCHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaerHas yOeXKJIEHHOCTb, TOTOBHOCTh K CIIy»eHUI0 W 3amure OTedyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTENSAM, CO3JaHUIO CEMbHU Ha
OCHOBE OCO3HAHHOT'O NPHUHSATHS LEHHOCTEM CEMEMHOW KW3HU B COOTBETCTBUM C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTEeTHYECKOr0 BOCTIMTAHMSA:

SCTETHYECKOE OTHOIIECHHE K MHUPY, BKIIOYas JCTETHKY ObITa, HAyYHOI'O H
TEXHMYECKOIO TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHHUI;

HOHMMAaHUE SMOIHOHAILHOIO BO3ACHCTBHS JKUBOM IPUPOILI M €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBLIPA)KEHHIO B Pa3HBIX BHMJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBISATH KAYECTBA TBOPUECKOU JINYHOCTH;



5) ¢pu3uveckoro BocnuTAHUs, (POPMHUPOBAHUSI KYJILTYPbI 310POBbSI U
IMOIMOHAIBHOIO 0JIAT OOy YHS:

NOHUMaHUE | peanu3alus 3J0pOoBOro M 0Oe3omacHOro o0Opasza KU3HU
(3mopoBOE  TWTaHWE, COONIOACHHE TUTMEHHMYECKMX TpaBWI M HOPM,
CcOQIaHCUPOBAHHBIN pPEXKUM 3aHATUH U OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY H IICUXUYECKOMY 3/10POBBIO;

MMOHUMAHUE LIEHHOCTU MpPaBUJ HWHIUBUIYAIBHOIO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 30POBBIO U KU3HU JIOJICH;

OCO3HaHMWE TMOCJIEJCTBUNA U HEMPUSITHS BPEAHBIX MPUBBIUEK (YyMOTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KYPEHU);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TpPYJYy, OCO3HAHME LIEHHOCTH MAacTepCTBa, TPYAOIIOOHE;

TOTOBHOCTB K aKTUBHOMW JI€ATEIILHOCTH TEXHOJOTUYECKON U COLMATIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO 1€ATEIBHOCTD;

UHTEpEC K pa3iuyHbIM cepaM MpodhecCuoHATbHOU eATEIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBIOOpP Oynaymied npodeccun W peaau30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CcaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

AKOJIOTUYECKU 11eJ1IeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: HPUOOpETEHHE OmbITa
IUIAHUPOBAaHUS TIOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IIOCIEACTBUN IS
OKPYKaroIIEH CPEbI;

OCO3HaHMUE TJIOOATBHOIO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTel HuX
peleHus;

CIIOCOOHOCTh HCIOJNB30BaTh MNpHOOpETaeMble NPU H3YYEHUU OUOJIOTUU
3HAHUST W YMEHUS TMpU pEUIeHUH MpoOJeM, CBS3aHHBIX C PpPalMOHAJIbHBIM
MIPUPOIOTIOIB30BaHUEM (COOIIOICHUE MTPaBUJI IOBEICHUSI B IPUPOJIE,

HANpPaBJICHHBIX HA COXPAaHCHUE PAaBHOBECUS B OSKOCUCTEMAX, OXpPAaHy BHJOB,
AKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATHE JCWCTBUM, MNPUHOCAIINX BPEH  OKPYXKAIOUIEH
IPUPOJIHOM cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE HKOJOTHUYECKHE
MIOCJIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUM U MPEAOTBPALIATH UX;

HAJIIMYUE  PA3BUTOIO  AKOJOTMYECKOTO  MBIIUICHUS,  JKOJOTHYECKOU
KYJIbTYpbl, OIBITA JAEATEIBHOCTA 3KOJOTUYECKOW HANpPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHON
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN ESATEIBHOCTH 3KOJIOTHYECKOU



HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOI MPaKTUKHU, OCHOBAaHHOTO Ha JIMajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YWTATENbCKOM KYyJIbTYpPhl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXAY JIFOAbMHU U IO3HAHUS MUPA;

IOHMMaHuEe CcHeluuPUKN OHMOJOrMM KaK HayKH, OCO3HaHHsA €€ pOoJId B
(OpMUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IEJIOCTHOIO
MIPEACTABICHHUS. 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpPaHEHMS IIPUPOTHOIO PABHOBECHS,

yOeXICHHOCTh B 3HAUMMOCTU OWOJIOTMH Ul COBPEMEHHOM IMBWIM3ALMM:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE NEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  peuiaTb PECypCcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AIBHBIX HKOJIOTMYECKUX MPOOJIeEM U
o0OecrieueHuss  MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (OPMHUPOBAHHMIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMIOJYYEHUU OHOJOTMYECKUX 3HAHUKA B IEJSIX
HOBBIIIEHUST OO0IIeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU OOydarommxcs, GopmMupyemoi
pU U3YYEHUU OHOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJly4aeMble 3HAaHUA Ui aHaiu3a M
OOBSCHEHHUSI SBJIICHUN OKPYXAIOIIEro MUpa U MPOUCXOAUIMX B HEM HU3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HA OCHOBE HAay4HbIX (AKTOB H
UMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IJIs
pelieHus mpoOyieM B peabHbIX JKU3HEHHBIX CUTYaLIUsAX;

OCO3HaHWE I[EHHOCTU HAy4YHOW IESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U HCCIIEA0BATENBCKYIO AESITENBHOCTh NHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTHUBHOMY IOJIyYEHUIO HOBBIX 3HAHUN IO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOCHUs yueOHoro npeamera «buomorus»
BKJIIOUAIOT: 3HAUMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS O0yHaIOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYyYHbIE MOHITHS, OTpa)KaroIue



IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U COEU(GUKY METOAOB IIO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CHUCTeMa, Hay4HbIH (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpH,
uCcCleIOBaHue,  HAONIOJeHHWe, M3MEpPEHHE, OJKCIEPUMEHT U IpyTHue);
yHUBEpCAJIbHBIC y4eOHBIC JeHCTBHUS (IMO3HABATENIbHbIE, KOMMYHHUKATHBHEIE,
PETYJSTUBHEIC), 00eCITeUnBAOIIIE dbopmupoBaHue byHKIIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHIHUH OOYYaIOIIMXCA; CHOCOOHOCTH
oOyJaronxcs HCIOJIH30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,
MHPOBO33pPEHUYECKHE 3HAHUS W  YHHUBEpCaJbHbIC y4eOHBIC JICHCTBUS B
MO3HABATEIBLHON 1 COIMAIbHOM MPaKTHKE.

B pesyaprare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpeaHEro oOIIero
obpazoBanuss y oOyuwaromerocs OyayT copMHUpOBaHBI ITO3HABATEIBHBIC
YHUBEpCaIbHbIC YUCOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YUeOHBIC
JCUCTBUS, PETYISATUBHBIC YyHUBEpPCAIbHBIC YYCOHBIE JCHCTBUSA, COBMECTHAS
JESITCILHOCTD.

MeranpeaMeTHbIe Pe3yabTaThl OCBOEHHUS IMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHus JIOJHKHBI OTPaXKaTh:

OBiagenne YHHBeEpPCAIbHBIMH Y4eOHbIMU MO3HABATEJIbLHBIMH
JeHCTBUSIMMU:

1) 6a30BbIE JJOrHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OpPMYJIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOIJIeMY,
paccMaTpuBaTh €¢ BCECTOPOHHE;

UCIIOJIb30BaTh IIPHU OCBOCHHWU 3HAHUM TNMPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(HUKAIIUK, 0000IIECHHUS), PAaCKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHATUM (BBIACIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeNeNniaTh IENH JeATCILHOCTH, 3aJaBas TapaMmMeTpbl M KPUTCPUH HX
TOCTHKECHHUSI, COOTHOCUTD PE3YyJIbTATHI ICITSIILHOCTH C MIOCTABJICHHBIMH IICIISIMH;

UCII0JIb30BaTh OMOJIOTHYECKHUE TTOHATHS JIsl 0OBsICHEHHS (DAKTOB M SBJICHUI
YKABOM IIPUPOJBI;

CTPOUTH JIOTHYECKUE paCCyXICHHS (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTpPUBACMBIX
SIBJIICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

IPUMCHSTh CXEMHO-MOJIEIBLHBIE cpencrtBa IS TIPEICTABIICHHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWUN B M3yYaeMbIX OMOJIOTHMYECKHX OOBEKTax, a
TaKkkK€  IPOTHBOPEUYMM  PAa3HOIO  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTEePUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICATEIBHOCTh, OILICHHMBATh COOTBETCTBHE
PEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN IEATEIbHOCTH;



KOOPIMHUPOBATh H  BBIMOJHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaIHHOTO ¥ KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe HCCJIEI0BaTEeIbCKHE AeliCTBHS:

BIIQJICTh ~ HABBIKAMH  Y4YEOHO-HCCIEAOBATCIILCKOW | IPOCKTHOU
JeSATETLHOCTH, HaBBIKAMU Pa3pEIICHHs TPO0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY TIOUCKY METOJIOB PEIIECHUS MTPAKTUUECKHUX 3a]1a4, TIPUMCHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCTIONB30BaTh PA3UYHBIE BHJBI JEATCIBHOCTH MO IMOJyYEHHUIO HOBOTO
3HAaHUSA, €r0 HHTEPIpEeTaINK, MPEoOpa30BaHUI0 W MPHUMEHCHHUIO B YUYEOHBIX
CUTYaIIUsAX, B TOM YHUCIIC TIPU CO3aHUN YUISOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUIT MBILIUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTHUEH,
KITFOUCBBIMH TTOHSATHSMH U METOJaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NESTEbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBA3M W aKTYalM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €¢ PEeIICHUs, HAXOIUTh apryMEHThI Jid JOKa3aTelhCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEIICHHUS,

aHAJM3UPOBATh TIIOJYYEHHBIE B XOJ€ peHICHUS 3a7a4ydl Pe3ybTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETCHHBIN OTIBIT;

OCYIIECTBIISITh IICJICHANPABICHHBIN MOUCK MEPEHOca CPENICTB M CIOCOO0B
nercTBUs B IPOECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B IMO3HABATEIILHYIO M TMPAKTUYECKYI0 00JacTh
KU3HEICATCIILHOCTH;

yMETh HMHTETPUPOBATh 3HAHWS W3 Pa3HbIX NPEIMETHBIX 00JacTeH;

BBIJIBUTATh HOBBIC HJICH, MIPEAJIaraTh OPUTHHAILHBIC TIOIXO/IbI U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIIICHMUS.

3) padora ¢ uHpopMaLHeii:

OpHUCHTHPOBAThCA B PA3IMYHBIX MCTOYHUKAX HWHPOpMAIUH  (TEKCTE
y4eOHOTO MTOCOOHS, HAYIHO-TTOMYJIIPHOM JINTepaType, OMOJOTHUECKHUX CIOBApSIX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHaIU3UpOBaThH
WH(GOPMAIIHIO PA3IMIHBIX BUIIOB U GOPM IPEICTABICHUS, KPUTHICSCKH OIICHUBATH
€€ JIOCTOBEPHOCTh U HEMMPOTUBOPEUHBOCTD;

(GopMyIMPOBATh 3aMPOCHl U MPUMEHSTH Pa3IMIHBIC METOJBI IPU TTOUCKE |
oTOope Ouosiornyeckor mHpopMaiu, HEOOXOAUMOM 7l BHITIOJTHEHUST YUCOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIIOJIB30BAaHUSA WH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MMOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TpeacTaBiICHUA
ouosiorndyeckor uHbopmalu (cxembl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyToe);

WCIIONIb30BaTh HAyYHBIA SI3bIK B KAaueCTBE CpeACTBa Mpu padoTe C
Oouonornueckod HH(OpMalMe: TPUMEHATb XUMUYECKHE, (U3HUECKHEe W
MaTeMaTHYeCKHE 3HAKH M CHUMBOJBI, (OpMyIibl, abOpeBUuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W MPEOoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEICTBa
HaTJIATHOCTH;

BJaJI€Th ~ HaBbIKAMM  pAClO3HaBaHWs U 3alUThl  UHMOpMaIuW,
uH(GOPMAITMOHHON 0€30MTaCHOCTH TUYHOCTH.

OgiaseHue yHUBepCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUSIMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAllMd BO BceX cdepax IKU3HH, AaKTHUBHO
y4acTBOBaTh B AHAJIOTE€ WM JTUCKYCCHH TO CYIIECTBY OOCYXIAaeMOW TEMBI
(yMeHue 3a7aBaTh BOIMPOCHI, BHICKA3BIBATh CYXJACHUS OTHOCUTEIFHO BBITOTHEHUS
mpeaaraeMoi 3aauu, yYuThIBaTh HHTEPECHI M COTJIACOBAHHOCTH TO3HUIIHMA IPYTHX
YYaCTHUKOB JIMAJIora Uiu IUCKYCCUH);

pacrno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTYyallUi,
YMETb CMAr4aTh KOHQIUKTHI U BECTH NEPETOBOPHI;

BIQ/IETh PA3IMYHBIMU CTIOCO0aMU OOIIEHHUS M B3aMMOJCHCTBHS, TOHUMATD
HAMEPEHHUS APYTUX JIO/ICH, POSIBISITh YBAKUTEIHHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTMUHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BaHUEM
SI3LIKOBBIX CPE/ICTB.

2) coBMeCTHAasl 1eITeJIbHOCTbD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAWUBUYATbHOMN
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBYSI MIPU PELICHUH YI4eOHOM 3a1a4H;

BBIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JIEUCTBUU C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh I[€JM  COBMECTHOM  JIESITEIBbHOCTH, OpPraHU30BbIBATH W
KOODJIMHUPOBATh JEHUCTBUS IO €€ JOCTHIXKEHHMIO: COCTaBJISATH IJIaH JICHCTBUH,
pacrpenensiTb pojii C YYeTOM MHEHUH YYaCTHHKOB, OOCYXKIATh pPe3yJbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXXJOr0 y4YaCTHHKA KOMAaH[bI B
001Ut pe3ysbTat Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE MPOEKTHI, OLIEHUBATH HMAEU C TMO3HWIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3ITUYHBIX
CUTYAIMSIX, IPOSIBISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh HMHUIIMATHBHBIM.



OByaieHue YHHBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) camoopranu3zanus:

WCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS M7 BBIABICHUS NPOOIEeM M UX
pEIICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHWM LEJIEBbIE U CMBICIOBBIE
YCTaHOBKM B CBOUX JEHCTBHSX M IIOCTYIIKaX IO OTHOUIECHHUIO K JKUBOW NIPHUPOJAE,
CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh NTO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIIATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHON
NEATEIbHOCTH U KU3HECHHBIX CUTYaLUsX;

CaMOCTOSITEJIFHO  COCTaBJIATh IJIaH pEIIEHUs MpoOJeMbl C YUYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

paclupsaTh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pElICHHUE;

OLICHMBATh MPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBAaTh (DOPMUPOBAHUIO W TPOSBICHHUIO IIUPOKON SPYAUIMH B
pa3HbIX O00JIACTAX 3HAHMM, IMOCTOSIHHO IOBBIINIATH CBOW 0Opa30BATENbHBIN H
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyAallMsIM, BHOCHUTb KOPPEKTUBBI B JEATEIHHOCTS,
OILICHHWBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BIIQJICTh HaBBIKAMHM  TIO3HABATENBHOW  pe(pIeKCHH KaK  OCO3HAHUSA
COBEpLIaeMbIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HMX PE3yJbTaTOB WU
OCHOBaHUH, UCHOJb30BaTh MPHUEMbl peIeKCUH AJIi OLUEHKU CUTYyalllH, BbIOOpa
BEPHOI'0 PELLEHUS;

YMETh OIICHUBATh PUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO WX
CHIDKEHUIO;

NPUHAMATh MOTHBBI W apTyMEHTHl JAPYTUX TPU aHAIHU3E pPe3yIbTaToOB
JesITeIbHOCTH;

3) npuHsATHE Ce0sT U IPYrUX:

NPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apTyMEHTHI JPYTHX NpPU aHAJIM3E Pe3yJIbTaToB
JesITeIbHOCTH;

pHU3HaBaTh CBOC MPABO U MPABO APYTHX Ha OIIMOKH,

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TMO3UIIUN APYTOTO YEIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIEC pe3yabTaThl OCBOSHUS COACPXKAHUS Y4EeOHOTO MpeaMeTa
«buonorusy Ha yriayOIeHHOM YPOBHE OPUEHTHUPOBAHBI HA OOECTICUeHNE
npodunabHOro 00yueHus odydaromuxcs ononorud. OHU BKIIOYAIOT:



cnerupuydeckue 1l OMOJOTUN HAyYHbBIE 3HAHUSI, YMEHUS U CITOCOOBI IEWCTBHMA 110
OCBOCHMIO, HHTEPIIPETAIIMU U MPEeoOpa30BaHUIO 3HAHUH, BUIbI ACSITEIBHOCTHU IO
MOJIyYeHHUIO HOBBIX 3HAHUM U WX MPUMEHEHHIO B PA3JIMYHbBIX YUCOHBIX, a TAKKE B
peanbHBIX )KU3HEHHBIX cUTyalusXx. [I[peaMeTHbie pe3yabTaThl MPEACTABICHBI 10
roJlamMm U3y4eHUs.

[IpeameTHbIe pe3yiabTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10
Kacce NOJKHbI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh, 3HAHUH O MeCT€ U pOJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
MO3HAHWW  3aKOHOB  TPUPOABI M  PEIIEHUH MNpodJieM  palMOHAIBHOIO
MIPUPOIOTIOIB30BAHMSI, O BKJIAJ€ POCCUUCKHUX W 3apyOC)KHBIX YUCHBIX B PA3BUTHE
OnoJoruy;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKMX 3HaHMM, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATAIOIINE OUOJOTMYECKUE TEPMUHBI M TIOHATUS (PKU3Hb, KJIETKa,
OpraHu3M, MeTa0OoJu3M, TOMEOCTa3, CaMOpPEryJAlus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Ppa3BUTHUE), OMOJIOTMUYECKHE TEOpUU
(xnetounas teopus T. llIBanna, M. lneitnena, P. Bupxosa, xpoMocomHasi Teopus
HacnenctBeHHocTH T. Moprana), yuenust (H. W. BaBunoBa — o menTpax

MHOrooOpazusi ¥  MNPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOTO TMOKOJEHUS, PACHICIJICHUS, YHUCTOTHI TaMeT,
HE3aBUCUMOTO HaciengoBaHusa [. Menzaens, TOMOJIOTHYECKHX DPSIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basunoga), MPUHLIUIIBL
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMU HAy4YHOTO TIO3HAHUS, HCIOIb3YEeMbIX B
OMOJIOTUYECKUX HCCICIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHE, H3MEpPEHHUE,
HaAOJIIOICHKE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE ITPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUH, KUBOTHBIX, YEJIIOBEKA, IMPOIECCOB KHU3HEICITCIHHOCTH,
MPOTEKAIOIINX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHYECKHUX
pOLIECCOB: 0OMEHa BellecTB (MeTaboIM3M), MPEBPAILCHUS dHEPTUH, OpOKEHUs,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, ME03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHATLHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  HUHAWBUIYaJIbHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS TE€HOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXKAY OpPraHOMJAMHU KIETKH U HUX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHEM M uX QYHKIUSAMH, MEXTY
OpraHamMM W CHUCTEMaMu OPTraHOB Yy pACTEHUH, KUBOTHBIX M YEJOBEKa M MX
GYyHKIUSIMHU, MEXKIYy CHUCTEMaMH OpPraHOB M WX (YHKIUSIMH, MEXKIY dSTarnaMu
oOMeHa BENIECTB, 3TAaMU KJIETOYHOIO IIUKJIa U KU3HEHHBIX I[UKJIOB OPTraHU3MOB,



ATanmamMu SMOPUOHAIBHOTO PAa3BUTHS, T€HOTHUIOM U (PEHOTUNOM, (HEHOTHIIOM H
dbakTOopamMu cpesibl OOUTAHUS;

YMEHUE BBIABISATH OTIIMYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHMiA, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTUYECKUX TPYIII;

yMEHUE pemarb OWOJOTHYECKHWEe  3aJaud, BBISIBISATh  IPUYHHHO-
CIICZICTBEHHBIC CBSI3U MEXJIY HCCIIEIyeMbIMU OHOJIOTUYECKUMHU IPOLECCaMU U
SBIICHUSIMH, JeNaThb BBIBOJbI M TMPOTHO3bI HAa OCHOBAaHHM  IOJYyYEHHBIX
pe3yJIbTaToB;

YMEHHUE BBINOJHATh JA0OPATOPHBIE M IMPAKTHYECKUE pPabOTHI, COOIIOIATh
npasuiia npu padbote ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIIBHTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAILHBIMH
cpenctBamu, GOpMyIUpYysS Ielb HCCICNOBAaHUS, AHAIM3HPOBATh IOTyUYEHHBIC
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHME y4acTBOBAaTh B y4eOHO-HMCCIIENI0BATENbCKOW paboTe mo Ouosoruw,
HKOJIOTUM U MEJIUIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  TMPEACTABIATH  MOJYYEHHBIE  pe3yibTaTbl HAa  YYEHHUYECKHUX
KOH(epeHUHUsIX;

YMEHUE OIIEHUBATh STUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obnmactu  OMOJOTMM W MeAUIMHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIUIOZOTBOPEHUE, HANPABICHHOE M3MEHEHHE T'€HOMa U CO3JaHUE€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HaHHBIM BhIOOp Oynylieid mpodeccruoHambHOMI
JESTeIbHOCTU B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIIJICHHOCTH, YIIyOJsaTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOro 00pa3oBaHMsl B OpPraHU3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBaHue pa3fiesioB U TEM IIPOrPaMMBbl KonnuecTBo yacos OnexkTpoHHbIE (LUPPOBLIE) 00pa30BaTEIbHbIE
/1 Bcero Kontponbnsie | JlabopatopHbie pecypcsl
paboThI paboTbI
1 buonorus kak Hayka 1 https://resh.edu.ru/ https://www.yaklass.ru/
2 JKuBbIe CHCTEMBI M X U3yUCHHE 2 https://resh.edu.ru/ https://www.yaklass.ru/
3 bronorus kieTku 2 https://resh.edu.ru/ https://www.yaklass.ru/
4 XuMHUECKasi OpraHu3aIus KJICTKH 10 1 2 https://resh.edu.ru/ https://www.yaklass.ru/
5 CrpoeHue 1 QyHKIMH KICTKH 8 2 https://resh.edu.ru/ https://www.yaklass.ru/
6 OOMeH BelIeCcTB U MPEBPAIICHUE SHEPTHH B https://resh.edu.ru/ https://www.yaklass.ru/
KIICTKE
7 HacnencrenHast nHboOpMaIus 1 peaar3ariusi 9 https://resh.edu.ru/ https://www.yaklass.ru/
ec B KJIETKE
8 JXKu3HEHHBIH ITUKIT KICTKH 6 1 1 https://resh.edu.ru/ https://www.yaklass.ru/
9 Ctpoenue 1 QyHKIUH OPraHU3MOB 17 https://resh.edu.ru/ https://www.yaklass.ru/
10 | Pa3mMHOXEHUE U pa3BUTHE OPTAHU3MOB 8 1 2 https://resh.edu.ru/ https://www.yaklass.ru/
11 | I'eHernka — HayKa O HACJIEACTBCHHOCTH U 2 1 https://resh.edu.ru/ https://www.yaklass.ru/
W3MEHYHUBOCTH OPTaHU3MOB
12 | 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 https://resh.edu.ru/ https://www.yaklass.ru/
13 | 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://resh.edu.ru/ https://www.yaklass.ru/
14 | T'enerunka yenoBeka 3 1 https://resh.edu.ru/ https://www.yaklass.ru/
15 | Cenekuus OpraHu3MOB 4 https://resh.edu.ru/ https://www.yaklass.ru/
16 | buoTexHOIOTHS U CHHTETUYECKas! OUOIOTHS 4 1 https://resh.edu.ru/ https://www.yaklass.ru/
17 | PesepBHoe BpeMs 1 https://resh.edu.ru/ https://www.yaklass.ru/
OBHIEE KOJIMYECTBO HACOB I10 102 4 10

ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Bcero | Koutponbabie | [IpakTudeckue | u3ydeHus o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 Burosorust Kak KOMIUIEKCHAs HayKa U 1 0 0 04.09.2023 | https://resh.edu.ru/
KaK 9aCTh COBPEMEHHOT'0 00IIIeCTBA https://www.yaklass.ru/
2 JKuBbIe cucTeMBI M UX CBOMCTBA 1 0 0 05.09.2023 | https://resh.edu.ru/
https://www.yaklass.ru/
3 YpoBHeBasi OpraHu3anus >KUBbIX 1 0 0 06.09.2023 | https://resh.edu.ru/
CUCTEM https://www.yaklass.ru/
4 I/ICTOpI/ISI OTKPBITHS U N3yYE€HUS KIIETKU. 1 0 0 11.09.2023 https://resh.edu.ru/
Kinerounas teopust https://www.yaklass.ru/
5 MeTo 161 MOJIEKYJIIPHOU U KJICTOYHOMN 1 0 1 12.09.2023 | https://resh.edu.ru/
ouonoruu. [IpakTudeckas padota https://www.yaklass.ru/
«/3yueHune MEeTO10B KJIETOYHOU
ouonoruu (xpomarorpadus,
anektpodopes, nuddepeHnraIbHOe
nearpudyruposanue, I[111P)»
6 XVWMHAYECKHAM COCTAB KIJIETKH 1 0 0 13.09.2023 | https://resh.edu.ru/
https://www.yaklass.ru/
7 MI/IHepaHBHHe BEIIECTBA KJIETKH, HX 1 0 0 18.09.2023 | https://resh.edu.ru/
Ounosioruueckas poJib https://www.yaklass.ru/
8 OpraHnueckue BEIIeCTBA KIETKU — 1 0 0 19.09.2023 | https://resh.edu.ru/

oenku. JlabopaTopHas pabota
«OOHapy>xeHne OCJIKOB ¢
MOMOIIbIOKaYEeCTBEHHBIX PEAKIIHI»

https://www.yaklass.ru/
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9 CBoiicTBa, KﬂaCCI/I(I)HKaHI/Iﬂ " (1)yHI(I_[I/II/I 20.09.2023 | https://resh.edu.ru/
OenKoB https://www.yaklass.ru/
10 Oprannyeckue BemecTBa KIeTKH — 25.09.2023 | https://resh.edu.ru/
YIJIEBOJIBI https://www.yaklass.ru/
11 | Opranunyeckue BemecTBa KJICTKH — 26.09.2023 | https://resh.edu.ru/
JIAITUIBI https://www.yaklass.ru/
12 Hyxneunossie kuciotsl. JIHK 1 PHK. 27.09.2023 | https://resh.edu.ru/
Jlaboparopnas paborta «MccnenqoBanue https://www.yaklass.ru/
HYKJICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
13 Crpoenue u pynkiuu ATD. [pyrue 02.10.2023 | https://resh.edu.ru/
nHykieozuarpudocdars (HTD) https://www.yaklass.ru/
14 | CexBenupoBanue JIHK. MeTosr 03.10.2023 | https://resh.edu.ru/
T€HOMUKH, TPAHCKPUIITOMUKH, https://www.yaklass.ru/
MIPOTEOMUKN. METOIBI CTPYKTYPHOU
OunoJIOrNun
15 | KonTposbHas paboTta 1o teme 04.10.2023
«XuMuueckas OopraHu3anusa KIICTKI)
16 Tumne! kierok. [IpokapuoTnyeckas 09.10.2023 | https://resh.edu.ru/
KJIETKa https://www.yaklass.ru/
17 | CtpoeHue 5yKapuOTHIECKOH KIICTKH. 10.10.2023 | https://resh.edu.ru/
[TpakTrueckas padota «3ydenue https://www.yaklass.ru/
CBOMCTB KJIETOUYHOU MeMOpaHbI»
18 | IToBepXHOCTHBIH anmapar KJIeTKH 11.10.2023 | https://resh.edu.ru/

https://www.yaklass.ru/
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19 | OgHOMEMOpaHHBIE OPraHOUIBI KIIETKH. 16.10.2023 | https://resh.edu.ru/
[TpakTraeckas padota «3ydenue https://www.yaklass.ru/
JBIKEHUS [IUTOIIa3Mbl B PACTUTEIIbHBIX
KJICTKAX)»

20 [ToryaBTOHOMHBIC OPTaHOM/IbI KIICTKH: 17.10.2023 | https://resh.edu.ru/
MUTOXOHJpPUH, TuTacTUAbl. JJaboparopHas https://www.yaklass.ru/
pabora «VccnenoBanue miazmoinnsa u
JIEI1a3MOJIn3a B PACTUTEIbHBIX
KJIETKAX»

21 | HemeMOpaHHBIC OPTaHOMIBI KIICTKH 18.10.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

22 | CrpoeHue 1 QyHKIHH spa 23.10.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

23 | CpaBHHTEIBbHAS XapAKTCPUCTHKA KIICTOK 24.10.2023 | https://resh.edu.ru/
sykapuoT. Jlaboparopnas pabota https://www.yaklass.ru/
«M3ydeHune CTpOeHUs KIETOK Pa3Iu4HbIX
OpPTaHU3MOBY»

24 AccuMAIALNSA U TUCCUMMIIALIAS — JIBE 25.10.2023 | https://resh.edu.ru/
CTOPOHBI MeTaboMu3Ma. Turbl 0OMeHa https://www.yaklass.ru/
BemiecTB. JlabopaTopHas paboTa
«/3ydeHne KaTaTMTHIECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMuIa3bl WK
KaTayasbl)»

25 | depMeHTATUBHBIN XapakTep peakiuii 08.11.2023 | https://resh.edu.ru/
KJIETOYHOTO MeTabonu3Mma. JlabopatopHas https://www.yaklass.ru/
pabora «3yuenne pepMeHTaTUBHOTO
pacIIerieHus IepOKCHaIa BOJOPOIa B
PaCTUTENbHBIX U KUBOTHBIX KIETKAX)

26 | benKku-aKTHBATOPHI U OCITKHU- 13.11.2023 | https://resh.edu.ru/

UHTHOUTOPBI

https://www.yaklass.ru/
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27 | ABTOTpOdHEIHA THII 0OMEHA BEIIECTB 14.11.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

28 | doTocuHTE3 15.11.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

29 | Xemocunres. JlabopaTopHas pabora 20.11.2023 | https://resh.edu.ru/
«CpaBHeHHE TPO1IecCOB (OTOCHHTE3A U https://www.yaklass.ru/
XEMOCHHTE3a»

30 AHa’poOHbBIC OpraHu3Mbl. Buibl 21.11.2023 | https://resh.edu.ru/
opoxxenusi. JlabopaTopHas paboTa https://www.yaklass.ru/
«CpaBHEHHUE TIPOIECCOB OPOKECHHS U
JIBIX AHUSD)

31 A3p06HBIe OpPTraHU3MBbl. Tanel 22.11.2023 https://resh.edu.ru/
DHEPreTUIECKOTO OOMEHa https://www.yaklass.ru/

32 | DHeprus MeMOPaHHOTO TPaTUCHTA 27.11.2023 | https://resh.edu.ru/
npotoHoB. CuaTe3 AT®: pabora https://www.yaklass.ru/
npotoHHoU AT®-cuHTa3bI

33 | Peakiuu MaTpuyHOTO CHHTE3a 28.11.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

34 TpaHCKPHUIIIHSI — MaTPUYHBINA CHHTE3 29.11.2023 | https://resh.edu.ru/
PHK https://www.yaklass.ru/

35 | TpaHCHsAIHMs U €€ ITAIbI 04.12.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

36 | KomupoBaHue aMHHOKHCIIOT. PoJib 05.12.2023 | https://resh.edu.ru/
pubocoM B OMocuHTe3€e Oenka https://www.yaklass.ru/

37 | Opranu3zaisi reHoMa y IpOKapruoT U 06.12.2023 | https://resh.edu.ru/

IYKapHOT

https://www.yaklass.ru/
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38 | MoJsieKyJIIpHbIE MEXaHNU3MBI 11.12.2023 | https://resh.edu.ru/
DKCIIPECCUU TEHOB Y DYKapUOT https://www.yaklass.ru/

39 Bupycel — BHEKIETOUHBIEC (DOPMBI 12.12.2023 | https://resh.edu.ru/
KU3HU U OOJTUTaTHBIEC TAPa3UTHI. https://www.yaklass.ru/
[TpakTrueckas padora «Co3nanue
MOJIEJIU BUPYCa»

40 BupycHbie 3a0051€BaHUs YEITOBEKA, 13.12.2023 | https://resh.edu.ru/
JKUBOTHBIX, PACTEHUI https://www.yaklass.ru/

41 | HaHOTEXHOJOTUU B OMOJIOTUH U 18.12.2023 | https://resh.edu.ru/
meaunuse. [Ipodeccun https://www.yaklass.ru/
«buounxenep» u «I'eneTux»

42 | )Ku3HeHHBIH UK KJICTKH. MaTpuuHbIH 19.12.2023 | https://resh.edu.ru/
cunrte3 JJHK https://www.yaklass.ru/

43 | KonTtpoapHas paboTa no TeMam 20.12.2023
«OKW3HEHHBIN UK KIETKW» U
«HaCJ'IeI[CTBeHHa}I I/IH(I)OpMaI_II/ISI U peajin3anus
€€ B KJIETKE)

44 | Xpomocomsl. JlabopaTopHas paboTa 25.12.2023 | https://resh.edu.ru/
«/3y4eHne XpOMOCOM Ha TOTOBBIX https://www.yaklass.ru/
MUKpOIIpenapaTax»

45 | [leneHue KICTKH — MUTO3 26.12.2023 | https://resh.edu.ru/

https://www.yaklass.ru/

46 Tunsl kaeTok. Kaprokunes u 27.12.2023 | https://resh.edu.ru/
uTokuHes3. JlaboparopHas paborta https://www.yaklass.ru/
«HaOmronenue MuTo3a B KJIE€TKax KOHYMKA
KOpeIika jJyka (Ha TOTOBBIX
MHUKPOTIpErnapaTax)»

47 | Perynsuus )KU3HEHHOTO ITUKJIA KJIECTOK 10.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/
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48 | Opranusm Kak eIuHOe 11eJI0e 15.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

49 | Tkanu pacrenuii. JlaboparopHas pabora 16.01.2024 | https://resh.edu.ru/
«/3yueHue TkaHen pacTeHUN» https://www.yaklass.ru/

50 | TkaHU >KMBOTHBIX U YCJIOBEKA. 17.01.2024 | https://resh.edu.ru/
JlabopatopHas padota «3yuenue Tkanen https://www.yaklass.ru/
YKUBOTHBIX)

51 | Opranbl. CHCTEMBI OPraHOB. 22.01.2024 | https://resh.edu.ru/
Jlaboparopnas pabora «13ydenue https://www.yaklass.ru/
OpPraHoB [IBETKOBOT'O PACTCHUS

52 | Omopa Tena opraHu3MOB 23.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

53 | JIBM>KCHHE OPTaHU3MOB 24.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

54 | [luTaHMe OpraHU3MOB 29.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

55 IIuTanue mO3BOHOYHBIX JKUBOTHBIX. 30.01.2024 | https://resh.edu.ru/
[InmeBapuTenbHas CUCTEMA YEJIOBEKA https://www.yaklass.ru/

56 | JlsIxaHHe OPraHU3MOB 31.01.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

S7 | JIpIxaHH€e O3BOHOYHBIX KMBOTHBIX U 05.02.2024 | https://resh.edu.ru/
4eJIoBEKa https://www.yaklass.ru/

58 | TpaHCIIOPT BEUIECTB Y OPraHU3MOB 06.02.2024 | https://resh.edu.ru/

https://www.yaklass.ru/

59 KpoBeHOCHas cHcTeMa MO3BOHOYHBIX 07.02.2024 | https://resh.edu.ru/

KUBOTHBIX U YCJIOBCKaA

https://www.yaklass.ru/
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60 Bhienenue y opranu3MoB 12.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
61 3amuTa y Oopranu3sMoB 13.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
62 | IMMyHHas cucTeMa YeJIOBeKa 14.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
63 | Pa3apakuMoCTh U PEryJIsiius y 19.02.2024 | https://resh.edu.ru/
OpraHu3MOB https://www.yaklass.ru/
64 | 'ymopanbHas peryisauus u 20.02.2024 | https://resh.edu.ru/
DHJAOKPHUHHAs CUCTEMA JKUBOTHBIX U https://www.yaklass.ru/
YeIIOBEKa
65 ®opMbI pa3MHOXKEHHUST OPTraHU3MOB 21.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
66 | ITosoBOE pa3MHOKEHHE 26.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
67 | Meiio3 27.02.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
68 T"aMmeTorenes. O6paBOBaHI/I€ U pa3BUTHE 28.02.2024 | https://resh.edu.ru/
NOJIOBBIX KJIeTOK. JlabopaTopHas pabota https://www.yaklass.ru/
«/3ydeHne cTpOeHHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOTIPEIIapaTax»»
69 | MamuBuayamsHOE pa3BUTHE OPTaHU3MOB 04.03.2024 | https://resh.edu.ru/
— OHTOI'C€HE3 https://www.yaklass.ru/
70 3akjiaKa OpraHoB M TKaHEM u3 05.03.2024 | https://resh.edu.ru/

3apOJbIIICBLIX JTUCTKOB

https://www.yaklass.ru/
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71 | PocT 1 pa3BUTHE KUBOTHBIX. 06.03.2024 | https://resh.edu.ru/
Jlaboparopnas pabota «BrisiBIeHHE https://www.yaklass.ru/
PU3HAKOB CXOJICTBA 3aPOIbILICH
MO03BOHOYHBIX KUBOTHBIX)

72 | Pa3MHOKEHHE U Pa3BUTUE PACTCHHIA. 11.03.2024 | https://resh.edu.ru/
Jlabopatopnas padota «CtpoeHue https://www.yaklass.ru/
OpPraHOB Pa3MHOXEHHS BBICIINX
pPaCTEHUIN»

73 | McTopus CTAaHOBJICHHS U Pa3BUTHS 12.03.2024 | https://resh.edu.ru/
FEHETUKU KaK HAyKU https://www.yaklass.ru/

74 | OCHOBHBIE MMOHSATHUS U CUMBOJIBI 13.03.2024 | https://resh.edu.ru/
renetuku. Jlabopatopnas padota https://www.yaklass.ru/
«/Ipo3oduna kak 0ObEKT FreHETHUECKUX
VICCIIEIOBAHUI

75 | 3aKOHOMEPHOCTH HACIIEIOBAHMUS 18.03.2024 | https://resh.edu.ru/
npu3HakoB. MOHOTHOpHUTHOE https://www.yaklass.ru/
ckpemuBanue. [Ipaktuyeckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPHTHOTO CKpPEIIHUBAHUS Y
Tp030Gh U

76 | IIMTOIOrNYECKUE OCHOBBI 19.03.2024 | https://resh.edu.ru/
MOHOTUOPUTHOTO CKPELIUBAHUS https://www.yaklass.ru/

77 AHanplngyfomee CKpeIllUBaHUE. 20.03.2024 | https://resh.edu.ru/
Henonxnoe noMuHupoBaHue https://www.yaklass.ru/

78 JIurnOpuHOe CKpeIMBaHue. 03.04.2024 | https://resh.edu.ru/
[Ipaktnueckas pabora «/3yuenue https://www.yaklass.ru/
PE3yNbTaTOB JUTUOPUIHOTO
CKpEIIMBAHUA Y JPO30(PUIBD)

79 | IIMTOJIOTUYECKHE OCHOBEI 08.04.2024 | https://resh.edu.ru/

JTUTHOPUIHOTO CKpPEIMBAHUS

https://www.yaklass.ru/
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80 CueruieHHOE HacIeI0OBAHUE 09.04.2024 | https://resh.edu.ru/
MIPU3HAKOB https://www.yaklass.ru/
81 | XpoMocoMHas TeopHs 10.04.2024 | https://resh.edu.ru/
HACJICICTBEHHOCTH https://www.yaklass.ru/
82 | 'eneTuka moja 15.04.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
83 | 'eHOTHII KAaK [IEJIOCTHAS CUCTEMA 16.04.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
84 | I'eHeTHYECKMII KOHTPOJIb PA3BUTHSI 17.04.2024 | https://resh.edu.ru/
PACTEHUH, KUBOTHBIX U YEIIOBEKA https://www.yaklass.ru/
85 M3MeHYHNBOCTD IPU3HAKOB. BHIbI 22.04.2024 | https://resh.edu.ru/
U3MEHYHUBOCTHU https://www.yaklass.ru/
86 | MoaudukanroHHast U3MECHYUBOCTD 23.04.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
87 BapI/IaI_[I/IOHHHﬁ PSAI ¥ BapyualMOHHAS 24.04.2024 | https://resh.edu.ru/
kpuBas. JlJaboparopnast pabora https://www.yaklass.ru/
«HccnmenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON U3MEHYUBOCTH.
[TocTpoeHune BapualilmOHHOTO psiia U
BAPUALIMOHHOW KPUBON»
88 [eHoTHIMUECKasas U3MCHUYUBOCTD. 29.04.2024 | https://resh.edu.ru/
KomOuHaTuBHAs H3MEHUHBOCTD https://www.yaklass.ru/
89 30.04.2024 | https://resh.edu.ru/

MyTanonHast '3MEHYHBOCTb.
[Ipaktrueckas pabota «MyTaruu y
Tpo30¢uITbl (Ha TOTOBBIX
MHUKPOIIpEnapaTax)»

https://www.yaklass.ru/
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90 3aKOHOMEPHOCTH MYTallHOHHOTO 06.05.2024 | https://resh.edu.ru/
npoiiecca. JNUreHeTHKa U SIUTeHOMUKA https://www.yaklass.ru/

91 | I'eneruka yemoBeka. MeTOIbI 07.05.2024 | https://resh.edu.ru/
MEIUIMHCKON I'€HETUKH https://www.yaklass.ru/
[IpakTrueckas
pabota «CocTaBiaeHUE U aHAIN3
POAOCIOBHOM»

92 | KonrponbHas pabota «'eHETHKA YeNToBEKa» 08.05.2024

93 3HaYeHNE MEIUIIMHCKON T€HETUKHU B 13.05.2024 | https://resh.edu.ru/
MPEIOTBPAILCHUH U JICYUCHUHN https://www.yaklass.ru/
TeHEeTUYECKHUX 3a00JICBaHUI YEIIOBEKA

94 | OCHOBHBIE IOHATHS CEJIEKLINU. 14.05.2024 | https://resh.edu.ru/
Jlaboparopnas pabora «3yueHnue copToB https://www.yaklass.ru/
KYJbTYPHBIX PACTEHUIN U TTOPOJT
JIOMAIIIHUX >KUBOTHBIX»

95 MeToapl ceneKIIMOHHON paﬁoTH. 15.05.2024 | https://resh.edu.ru/
Jlabopatopnas padota «3ydyenue https://www.yaklass.ru/
METO/IOB CEJIEKIIUU PACTECHUIN

96 | JlocTKeHMs CEeNEKUUH PACTEHUN U 20.05.2024 | https://resh.edu.ru/
KUBOTHBIX. [IpakTHyeckas pabora https://www.yaklass.ru/
«IIpuBUBKa pacTeHUI»

97 | CoxpaHeHnue, u3y4eHue U 21.05.2024 | https://resh.edu.ru/
HCII0Ib30BAHNE T€HETUYECKUX PECYPCOB https://www.yaklass.ru/

98 buoTtexHomorus kak HayKa M OTpaciib 22.05.2024 | https://resh.edu.ru/
npou3sBozcTBa. [IpakTrueckas padora https://www.yaklass.ru/
«M3yyenne o0beKTOB OMOTEXHOIOTHI

99 | OcHOBHBIC HAMPaBICHUS 22.05.2024 | https://resh.edu.ru/

CUHTETHYECKON OMOJIOTUU

https://www.yaklass.ru/
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100 | XpoMocoMHast U TeHHAsT HEXKEHEPHSI 1 0 23.05.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
101 | MeauuuHCKue OMOTEXHOIOTHA 1 0 23.05.2024 | https://resh.edu.ru/
https://www.yaklass.ru/
102 Pesepsubiii ypok. [ToBTOpeHue, 1 0 24.05.2024 | https://resh.edu.ru/
000011eHne, cucTEMAaTH3aIUsl 3HAHUHN https://www.yaklass.ru/
OBILIEE KOJIMYECTBO YACOB I10 102 10

I[TPOITPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* buosorus, 10 xnacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., Akiinonepnoe odmectBo «M31aTeabcTBO
«ITpocsenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

VYpoku 6uonorun 10 kiacc : mocobue st yaurenei 001ieodpa3onar.
yupexaenuit/[ B.B.ITaceunuk,C.B. Cymaroxun, I'. C. Kanunosa, 3. T'.
lNanonrok ;o pen. B. B. Ilaceunuka ; Poc. akan. Hayk,
Poc.akan.o0pazoBanus,u3a-so «lIpocsemenue». —M.:IIpocBemenue,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
POII)https://resh.edu.ru/subject/lesson/7842/start/311133/Buneoypok «Hayka o
KUBOU IPUPOAE»
(Mudoypox)https://iu.ru/video-lessons/b64795e0-46d7-4f46-9c5a-4b7b5917fAff
Buneoypok«Caoiictsa sxuBoron(Mudoypok)https://iu.ru/video-lessons/e136ad5h-
ca78-4aae-b6af-fec3879d315d

Ypok «Metoab! nuzyuenus: 6unosoruny» (POLI)
https://resh.edu.ru/subject/lesson/7843/start/311167/Ypok«¥Y BenuunuTEILHBIETPHUOO
pe»(POIID)https://resh.edu.ru/subject/lesson/7846/start/272132/

Buneoypox «Metoabl m3ydenus npupoasi»(Mudoypox)https://iu.ru/video-
lessons/7388b6bd-98de-47e5-9de9-8e21¢959472b

VYpok «Pa3znoobpaszue xuBoiil mpupoasn (POII)
https://resh.edu.ru/subject/lesson/7844/start/311201/Ypok « XuUMHYECKHIA COCTAB
kaetk» (POII)
https://resh.edu.ru/subject/lesson/7847/start/311235Ypok«Crpoenuexietku» (PO
)https://resh.edu.ru/subject/lesson/7848/start/311268/



